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 Honour'd SIR, 


T # now the third time 

| 1 that this Compendium 
appears abroad in the 
world, and though the mode- 
.H of the learned Author ſuf. 
A. 2 fered. 


- ll 


The Fpiſtle 
fered it at firſt to peep out 


under a borrowed Name, 
yet the accurate and ſuccin&Þ 
metiod of bandling ſo uſeful 
a ſubje&, fpeaks the Treatiſe 
to be (what I know it was ) 
the work of that ingenious 
and expert Mathematician, 
Sir Jonas Moor Kt. None 
have a Title, Sir, to own, or 
to give Reputation to Books 
of this nature, that within a 
.thin ſhell contain a large 
Kirnel, and inſtruct much in 
few words ; but thoſe who 
beins preferred to publick 
charges for Learning and 
Mexit, prefer the Publick |} 

| bs Good | 


| 
7 
g 
4 
W 
4 1 


Dedicatory. 
Good before the applauſe of 
the people : And none, Sir, 
who know by how indefati- 


gable Studies. you have per- 


fected your ſelf in. all the 
parts of Mathematicks, ani- 
mating the practice of them 
bythe moſt exa&i.Theory, and 
confirming that Theory by the 
beſt of praStiſe ; can doubt, 
but that as your extraordina- 
ry Worth hath rendred you 
acceptable to. thoſe who are 
the beſt 7udges, and.-trucſt 
rewarders of* merit ;. ſo your 
Loyalty fo your Prince, and' 
Lowe to your. Countrey, are 
far dearer to. you, than any 
particular. 


* The Epiltle 


"Io ticular concerns whatſo« 
ever can be. Ton bavebadt 
Skill, Sir, to contrive, and 
ealour on many occafrons, to 
make praGicable both by Sea 
and Land, many preat things 
in Navigation, Fortification, 
Art of Wan, Gunnery, and 
all the landable Arts that 
give glory to a Nation ; but 
the particulars you bave at- 
chieved therein, the Publick 
muſt expect to hkarn, from 
1% inſpired Pens that ſhall 
tranſmit the Hiſtory of our 
Times to futzre Aves, for [4 
foonld preſume ebevr a. 
reach 10 attempt the tack. Þ 


beg 


 Dedicatory. * +. 
beg therefore pardon, Sir, for. 
the boldneſs I take, in pre+ 
fixing your Nanre to this 
third Edition of the Book. It 
has been already well receiv- 
ed in the world, and I am 
perſwaded that your innate 
Diſpoſition to encourage all 
endeavours that tend to pub- 
lick advantage, will incline 
you to imprint on its antrin- 
fical value the currant ſtamp 
of your Patronavge and 4t- 
probation. As this is the beſt 
office could perform in this 
publication, ſo 3s it, Sir, the 
only way 1 could find to te- 
flifie my gratitude for thoſe 


may 


The Epiſtle, &c. 


many undeſerved favours , 


you have been generouſly 


pleaſed to heap fo liberally 


upon my Relations. and my 
ſelf, hawing bereby the ho- 


nour to profeſs to the world, 


how much I am, and in all. 


dutifulneſs aſpire to be, 


Your Lordſhips 
Moſt Humble, 


And Faithful SFvant;. 


R. HF. 
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HI3 Not, for the ready taking the het; 

of the Pole by the eight of the Palt-Si ar, 

build have ended the Bagh, but wanting 

room, I place it here. pany Fig. 23. were Y 
is the North Polr,LP MN the Merids anthe C:iri's 
ZdMNb the Circle the Pole * rakes about ths 
Pole, 7, the Pole * abs-14 , N wider the Pols, 
d the Pole #% in any © ater of the Circle, 
P7o PN « the Raditns = this Tear 167 4. 18 
29 25/ fon o $75, and for every Tar 19 


come ſubſtratiag 2&//, it will be 1675 =$739, 
1676 = 8719, &«c. Next thing to know, is the 
Right Aſcenſron of the Pols *%, whith this Tear 
will br 9? 12/ 40 at TL, 8: every Trar ad- 
d:ng 1/ 54// to the form-r, mak's it to be 
161,=9® I4/ 49%, 1676=9® 16 24/, tec 
W/1'ch miſt be turned ints Time, allowing every 
Degree 4, Kc. Su*ſtratt the () Right ſc -n- 
ſo / trom th: Pol- *- R gh* Alscnſton, aver ite 
time of the Pole #* Right Aſceniion a' 7. above 
'# be Pole, ani adding 12 bours at N wnacr. 


Now 6j 8 true Peadulum Watch, af any tim? 
w/en you would find the Latiture, havin 1.6 
times of the Night, takes the Diff-rence b1tw/ vt 
the Pole % Right Aſcenſion at Z, aid tht 
tine, and turning that ito Degrees, Minurer, 
and Seconds,1t jhews tn wi at part of the Circle 
the Pale * tr, and in whit © 14arant, and! 
fi's 4 as P. Lafily, Ada the Lo:arithms of 
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the Coſme d Bo, ard dB, r Px, and [1b. 
[iratt the Radius, it gives the Logarithm of 
Ps. Now the height of the Pole $ leſs or more 
Po, = height of v#he Pole. 
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(1) 
CHAP. L 


M4 WHAENALETRNASS 
ALMANACK. 


The Uſes of three ſmall Tables for finding 
the Days ot the _— Sun's place, = 
Aſcenſion, the Prime, Epatt, Moon, 

Stars, Cc. for Ever. 


The firſt Table or Figure, 


(2) 


This Table begins the firſt of January, and 
-contains the days of the Year ; the firlt of 54- 
weary is made black, and fo every ſeventh unr il 
the years end; therc runs along in another Lino 
the _ of the Sun anſwering and. oppoſite to 


we Days, ( v2.) every degree of the Ecliptick 
from 74 to X through the whole Ecliptick, and 
near to this laſt Line, there runs a Line expre!- 
ſing the right Aſcenſion of the Sun or Star ai1- 
fwering unto 24 hours; cach hour is divided in- 
to 15 parts; which are four minutes a piece ; 
near it are placed ſmall Aſteriſms with Letters 
by them tor 20 of the principal Stars {et down 
m the Thurd Table. 


The Second Table or Figure. 


This Table, Entituled an Almanack for 1 45 
Years, has in the middle Dominical Letters, a!! 
The ſeven backward trom A to B, above which 
are years palt, and below gs to come, With 
the Prime or Golden Number under the Years, 
and the Cycic of the Sun below : Theſe Yeary 
arcexprelt by 2 Figures, and ſometimes by one, 
and are all tle Leap-ycars that are betwixt the 
Year 1609 and 1742; by explaining the lower 
Ty you will eatly perceive all. In one Line 
There is 1660 bugs, 1672, 1656. 1668, 1615, 
i664. and 1676, toliow, 2ll which are Leay- 
Firs, and has to each Year the Dominical Let- 
tor aboye and Prime below, and thoſc inter- 
mediate Years that are not Leap-years arc to be 
ſupplicd. Suppoſe I begia at 1669, which hath 
G tor Dom. Letter, and Prime $; tor 1661 
i* will have F for Dom. Let. and 9 tor Prime, 
and is {{iypoſed to {tand in the room of (72) for 
1662 in'tead of (56 ) 1663 inftzad of (65 } 
164 unitcad of (895) and then 1664 ; _ 
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(4) 

Les r is twice accounted, one for thar pfr 
of he Yer, from the beginning of hos ye 
the end of February, the latter for the ather 
part of the Year, and has two Dom. Letters. Fur- 
ther, 1672 is im the Table, but this preſent 
Year 1674 is not there, but tmagined to (tand 
in the place of 1688, and has D. for the Dom. 
Letter, and 3 for the Pringey accoumring from 
the laſt Leap-year 1. Oneither ſide of the laſt- 
Oblong are the Months in order, with The Fe- 
ſtivals, Terms, and Notable Days im each 
Month, when they fall upon. The moveable 
Feaſts are marked with a ſmall ſtar, as in Fe- 
bruary. Shrove-Tuciday, and in March Eaſter- 
Sunday, and have a day fet to them, to which 
every Year another nwnber being added makes 

certain. 


The Third Table or Figure. 


This Table has on the leſt hand in four ſmall 
Columns, ( 1 ) The Prime expreſſed by Poinrs 
and Figures down to 19; ( 2 ) The Epact an- 
Iwering tothe Prime ; (3 ) The Dominical Let- 
ter ; ( 4) Anumber anſwering, which ſerves for 
aſcertaining the Moveable Feaſts. Next the for- 
41:77.arc the Names and Declinations of twen 
principal fixed Stars, with the Letters of the Al- 

habct, to dire&t where rheſe Stars are to be 
| und in the 1 Table for their right Aſcenſzons, 
gnd thetorrth Column ſhews whether their De- 
clinations be North” or South. Thelaſt thing in- 
this "Table obſeryable, is, the New Moons or 
Clringe*: It has 13 Columns; the firſt are the 
ear ©! the Lord, every Tenth Year cxpreſled. 
11 0 winch ignites 1 600, and ſo you will 

1; the fifures that {tandright, whichare 1, 
2, 3,4, 5,6,7, $, 9, {ſtand for 1610, 1620, Of*c. 
Ther /\ itands for 1700, and fo the figures ſtand 
downe 
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The Columns under the 12 Months expreſs 
tht 44; of the _ C—_ 
rc, it the figure ſtan _ ; that is, wi 
1:5 cad up, it ſtands ſingly tor ſo much; it it 
{t nd with its head to the right hand, it tignithes 
10, and ſo many days belides ; if towards the 
L-tt hand, then 2o and above; it downwards, 
then 3o and above. 


Ys particular uſe of the three Tables afore- » - 


Uſe 1. To find the Prime, Dom. Let. and 


Cycle of the Sun for any year propoſed. 
ja 1674 1 find *n Tab. 2 among the 


years 72 laſt Leap-year; I tell on 1673, 74, 


whe:e (68) ſtands, D is the Dominical Letter, 
3 the Golden Number ( by accounting from one 
undcr 72,) and 3 the (-) Cycle. Again, it 1676 
were propoſed, G and A the Dom. Let. 5 the 
Prime, and 5G) Cycle. 

2. To find the Epact, in the third Table un- 
dcr the title of Kpacts againſt the Prime, as a 
guint 3 the Prime, the Epact is 3, agamit F 


pit 2.5 


3. To find what day the ycar begins on, be-- 


cauſe A i always the kirit of January, it that be 
the Pominical Letter, then it is Sunday ; if any 
other, 25 inthe-year 1674 D, tell back to. A, as 
D Sundiy, C Saturday, B Friday, A Thurſday : 
All the black days in ( Ta'ze1 \ 


" are had: Andthus you miy. had whether any 
] £aiv or Boad be right dated, and whar day of 
. the Week any day will falloa that is to come, 
4. (Table 1) agamlt the day of the week you 
m2y tand the place of the Sun, and rhe righe 
Aicenhon ; 25 againit the 25th of Marc, the 15 


degree of Aries ſtands, andthe right Aicention” 


th. and 8. 


5. The (2 Table) among the Months fiews l 


are Thurſdays: - 
that year; and having the '{ hurſdays, the reit.. * 


%.« 
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(7) 

the Feſtivals ind Terae, if they he fixt; barfo® 
the Moveable that have a Star _— you 
muſt find how many days muſt be added each 
year to them tomakethem fixt ; ſuppoſe 1674, 3 
»the Prime, and D the Dom. Let. againft 3 thc 
Prune in the (3 Table) you have E the Dom Leer. 
and 23 a number ; now tell how far diftam E is 
from Dforwards, viz. 6, which 6 adecd to 23, 
makes 2.9 to be added to rhe number againſt all 
the Moveable Feaſts, to make them fixt for this 
yexr ;-Viz. Shrove rueiday _ found on the 
{ccond of February, add 29, makes it the third 
of March, and Eaſter day the 19thot Apr:. 

6. For the rwenty Stars, if any of theſenamed 
come mto the Meridian, or to any known hour 
of the night, findthe Star inthe { 3 Table) and 
obſerve the Letter that anſwers; ſeek that Letter 
in the firſt Table, and find what right Aſcenhon 
it hath; take the Sun's right Aiceniion trom it, 
(but if ut be lefs, add 24 hours) and the difference 
m time added to the Star's bour gives the true 
time of the night. 

7. To find whatday the Moon changeth each 
Month, as in the year 1673, look in the ( 3 
Table ) inft 7 account 1670, tell down, 71, 
72, 73» (that 1s, where E ſtands downwards) ir 
changeth in January the 8th day, in February 7, 
March 8, &c.(thisis meant of the mean Change) 
If when you have gottheday of the Change you 

\ace that in the Kalendar (Tabic1) you may 
tind the Moon's age any day. 

8. To find the time of high water at Lonaon- 
Bridge, you mult very well oblerve the Columy 
for the Moons Motion and Tides in Table ;, 
where ft you have ſmall figures going down 
to 15 in one line, and trom 16 to 30 in another, 
being the Moons Ape for the Tides, which are 
bad by inſpection inthe two annext lines divided 
uto hours and fifth pun, and maxked with Bs 

+ y.- 


f / 


(8) 
Numerical Letters,(the ſmall figures intermixr, 
being tor the time ot the Moon's ſhining.) As for 
Example, Y. 8 days old, it is high water ar 9h. 


and 24 minutes ; at 22 daysold at$ h. and 36/, 


9. To find the length of the Moons ſhining z 
Here the Age of the Moon is accounted down in 
the firſt Column to 15, and up again to 3o in 
the ſame, and the time is expraſled by the ſmall 
figures amonglt the Numeral. As at8 days old 
the ſhining is 6 h. and 24”. at 24 days 4 h.48/. 

10. For the Moons Rifing and Setting take this 
Rule. 

. eOriling more Y ſhining= ) riſing. 
Increal. 3 © leningmare , ſhining= You” 
)riling le 1uag ) ring, 
Decrenl. Tc Grine leſs hinin —ſorti 1 


11, Tofind thetime of thenight by the Moons: 


fhining on any Dyal; firſt, the Tides are three 
Izzurs more than the ) Southing otherwile. 
Y Southing lcls by the ſhadowed hour = 
Time m the Eaſt. 
Þ Southing more by the ſhadowed haur = 
Time in the Welt. 

12: Theſe proportions are all near true, but 
z2t abſolute, becaule they reſpect only the mean 
Motion, having not regard to the )) Latitade. 
Without this Book may be had ali the three 'Ta- 
bles printed rogether to uſe alone, 
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, Of Metals, Wa- 


ghts and Meaſures 
ter, &c. and other uſeful Notions. 


1 Meaſur 


Of We 


tus 
reſſid tn 


ar 


rd þ 
ex 


art an Inch ; 


p 


th are deno- 


the Boay, but are 


he Yard Stan- 


the th 


» 


ation or 
and CS f 
Inch to « Milt 


he parts 


own f 
1g 


f 1%. Guild-Hall 
[4 


es of Applic 
Foot, amd the 36 


a 


indeed in F: 


this Table from an 


minnatr' 
Ward t 


—— -4 
20/2640 8 3O 


55 0 


194-57 | - 340 | 


4 


| 


1210 


43560 
; AD... 
10890 


4 


1408 


10364 


FA SOT "Es 


(10) 

Tarn the fade to you, and then this Table et 
long Meaſures, ( as all the reſt after) may be 
con[1dered as to the Colums or Spaces betwixt 
line and line from top to bottom; or linear, or 
by lines from the left to the right. The Columa 
js of the ſame name us at the top; ſuppoſe inchcs, 
3, 9, 12; 13, Oc. are all inches; But in the linc 
do ſeverally belong to the name at the end of 
the line; as 36 Inches, 12 Palms, 4 Spans, 3 
Feet, 2 Cubits make ſeverally a Yard. 

Square Meaſures or Superficial are contained 
in the other part; as, one Pole ſquare are 
1089 ſquare Paces, 304 ſquare Yards, 2724 
ſquare Feet, 39204 {quare inches. In the Table 
of long Meaſure ir is ſajd a Pole or Perch is 
164 Feet, which is the State Perch ; behide, 
which there are other cuſtomary Perches or 
Poles, wiz. 18 Feet tor Fens and Woed-land, 
21 for Foreſts, Lancaſhire and &1ſh Meaſure, 
and 184 Scotch. 


The Meafire for Horſes is by the handful= 
4 Inches. ' | 
How theſe Meaſures of ours agree with others 


abroad, ſee a Tahble Printed in Modern Fortifi- 
cations; and at the later end of this Book. 


The Ell is five quarters of a Yard, and hag 20 


Neyles; as a Yard has 16; D of an Ell=z of 
a Yard. A Dutch Ell or Stick is three quarters 


of a Yard, by which Tapeſtry is meaſured. 

2. Betore we come to Meaſures of Applicati- 
on, which depend much upon Weights, we will 
treat of Troy and Ayerdupois wei St : By Troy 
weight, Gold, Silver, Jewels, Amber , El 
ries, Bread-Corn, Liquors, are weighed ; an 
from this Too Pound are taken all Meaſures 
for wet and dry Commoditics. 

AverGdupois weight weighs all manner of 


things 


+ 
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(1) 
:hings.that can waſte, and though the Pound 
Ayerd, be greater than the Pound Troy, yet the 
Ounce is lels, The Pound Troy is divided into 
Ounces, Peny-weights, Grains, &*c. and the 
PoundAverd. into Ounces Z,Drams 3,Scruples I, 
Grains Gr. The Tables follow, - 7 


Apoth. Waght. 
Troy Weight. Gr. 
Grains. 20 | J : 
24 iPen. wrt. G6o[l3][3 


"280" | 20 _ |Ounce, [485 | 24|' 3 
$60 | 240 | 12 it 576c 2881 96 12ith 


—_— 


Apothecaries make up their Medicines by the 
{iſt Table of Troy weight, but buy and &11 
[rugs by Averd. 


Scuples. Averd. Weight. 


kr [Prams 

I TP. BEAT 
1. 
181 | 121 | x6 (pound 


43008] 14336; 1 792] 112 |Hund, 


!£650160 236720 25842 2240 | 20 1 In. 


The great Hundred is 21ways 112 1. and 20 
of theſe make a Tun. Eighty Ounces Averd, 
make near 72 Ounces Troy ; whichis 5 l. &Averd. 
6 1, Troy, which ſhews the Ounces Averd, 
leiler, and the 1. Averd. greater than the Ounces 
r |. Troy. 

Dr. W:berd,v ho was very diligent,makes 1 41. 
Averd. equal to 17 1. Troy ; rherefore let this 
propottion hv ; Troy I. to Averd. I. 17. 14. 

Troy ou. to Av. ou, 51.56. 
And 


"PRAC: (12) | 

And by v Dig of him find 
-others, ALT rok Ito know,that one 
Ounce of pure running or rain water Troy wilt 
fill 1/8949 inch, and 1 oun. Aver. 172556 inch, 
One I. Troy will fill 2247368 ſolid inches, and 
1 1. Averd. 27/609, One folid Foot will hold 
76 1. Troy, and 62,588 Averd. 

A Tun weight Averd. is always 20 C;-of all 
things, cxcepricad, which is 19 C. and a halt. 
Allum, Cinnamon, Nutmegs, Pepper and Sugar, 
has 134 1. tothe Stone, and 108 |, to the C. 


Effex Cheeſcor Butter the Cloyeis 81. the W 
32 Cloves, or 256 L In Suffetk the Clove is8 
the Wey 42 Cloves, or 336 I. "_ ſhould 
have zo C. but is fold for 18 C. 36 or 
20161, Weoll is fold by the Clove, or 
Stone 7 I. by the Stone 14 1. Tod 281. Wey 
182 1. Sack 364 IL. Laſt 43681. Iron and Shor 
are weighed 14 1."to theStone, 28 . to the x 
ter, 112 |. to the C. 20 C. tothe Tun, AFag- 
got of Stcel is 1201; a Burden of Gad Steel 1s 
2 ſcore,or 180 1. For the weight of Butter and 
Sope, 561. of Butter, and 60 1. of 'Sope make 2 
Firkin, and four Firkins a Barrel of either. 

3. Dry Meaſures of Capacity, are raiſed from 
the Gallon, containing 8 Pints, which ſhould be 
containedin 2725 Cubick Inches, and ſhould 
hold of pure running or rain water 9 L 13 oun, 
12 dr., of Averd. weight. Therefore to came 


to a true Gallon for dry meaſure, if you maked 
- 2s Veſſel that ſhall have cach tide 6 in-» 
ches and 48 hundred parts of an inch; or if 
you weigh with Aycrd, weights,9 13 oun. and 
12 drams cf clean rain or running water, either 


of thels will twd out a Gallon dry Mctfare. -. 
; Cort 


Peck 
4 Pulls 
8 | 2 6trik, 
16 | 4 | 2 Carnock or comb, 
32 | 8'4 2 \Seam, raf.or quart» 
48 | 24 12] 6 |Wey 
80 | 40 2010 10 [Laft. , 


The number” in the Line A. expreſieth in- 
| pon 7 roy the weight of Wheat in all the 
| ; in B. Averd. weight. 

Meal is weighed as Corn, but the Common 
repoſe is, that aGallon of wheaten Mcal weig 

| 71 Averd:and 81,6 0u. 4.d. weight Troy ; an 

ſoa Buſhel 56 1, Averd. and 68 |. 1 ounce, 12 

peny-weight Troy. All other Grain, likewiſe 

Salt, Lime, Coles, &c. follow this meaſure, 
| which is called Minchefter meaſure ; Bur note, 
| that as Sea-Cole and Salt are meaſured with rhis 
Buſhel, then they are heaped, or elſe there is 
| allowed five ſtriked Pecks to the Buſhel ; and 
this s called Water-meafure ; 36 ſuch Buſhels 

are 2 Chaldron of Coles ; and on Ship-board 
> they allow 21 Chaldron to the Score. 

4. Liquid meaſure is cither W ine, or Ale and 
| þ Beer meaſure. The Gallon for Wine mcaſure 
contains 231 Cubical inches, and ſhould hold of 
pure rain or running water, $ 1, 1 oun. 11 dr. 

B : Ayerd. 


34 


(14) 
Averd. and 91. 10 un. 17d Troy ; Thereforc 
to get 2 true Wine Galign,' make a ſquare Veſlc} 
that ſhall have all the fquares and depth 6 inches 
and 13 hundred partsof an inch, or it you weigh 
with Averd. weights 8 |. 1 oun. 11 dr. of pute 
running water; exher of theſe will tund out a 
zzue Gallon of Wine meaſure. 
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5. The Gallon for Alc or Beer holds £82 
jd inches, and weighs of pure water 101, 3 ov, 
1426, Therefore the ſquare Veſſel ought to be 
6 inches and 55 lwndrcd parts of an inch cach 
way, ard the Watcr 19 L 3 Ou 142 Averd L 

6:4 this Gallon. 
| A Tabis 


V 


(is) 
- Table for Beer. 


2881.36.| 4 |. 2 —_ 
$761. 72 EE :1 _;Hogih.: 
Ale. 
Pints | 
8 |Gall 


"64 | $ |*ick. 
128116 | 2 (Rd... | 
256] - "32 þ 4 j. 2  Barelr 
Fra | 4s T7 [Hogte. - _ 


Note thar Veſſels for Pale, Fiſh, S5p8, follow 
the Ale meafure of 4 Gafton; 8 Galions maRo 
a Firkin, 2 Firkins LI =D. 2 Kilgerkins in 

le Barrel, and 12 Al 


6. Tale and number of ever gr. 
_ Of Canvas doth; the C.. is' 120 of Fu- 
Ron. 1 Chef i314, Ellsz of fine Linnen; Silk, and 


Sy ro_EVs. 

Cod  "Fikonine, Ling, Oe. have 124. to 
the C: 12.40 tothe M WA ' to thic ſtrike, 
ant 16 ſtrike to the Bind; ring. t2© 0 


the C: 5 rlpoil AO pon—s iz 
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A Seam of Glaſs is 24 ſtone, or 126 1. 

One Baie of Paper is 10 Ream, a Ream 26 
Quire, a Qyire 25 ſheets, 

One Rowl of Parchment is 5 dozen, 2 dozen 
i2 Skins, 

Ten Hides are a Dicker, a Laſt 20 Dickers. 

Ten pair of Gloves a Dicker; and fo ten 
Hors-ſhoes. 

Tale of Fuc). All Billets ſhould be 43 Foor 
long, and fo all Faggots ; and the band beſide 
the kove 2.4:inches round, and not flat. 


* ALaſt of Powder is 24 Barrels or Firkins, - 


which muſt hold 100 1. near. | 

Timber is fold cither by the Tun or Load ; a 
Tun is 40 Foot ſolid, a Load 50 Foor ſolid. 

7. Of Gold and Silver. They arc near the 
proportion. of 12 to 1 ; therefore if an Hebrew 
Talent of Silver be valued at 375 1. that of 
Gold will be 4f00 L | 

The value of Gold herein England is as fol- 
lows. Sad ts, weight of Angd Gold is worth 
45.24. ob. of Crown Gold 3 s. 19d. ob, of So- 
yercign 3s. 6.d. ob. 

One pound ſterling moncy ought to have 1 
ounces 2 peny Weight fine Silver, and 18 peny 
weight Allay. 

Fineneſs at Gold is eſteemed by the Karra& ; 
no cextain. weight, but the ;-of any quantity : 
this Carratt is divided into grzins and parts. 

The Karra&t that weighs Jewels is divided 
into 4 gr. of which grains 20 make 24 gr. Troy, 
or 11 peny-weight. 
 $. Metals, Stone, Liquors, Grain, Oe. arc 
compared as in the Table following ; where 
there are four Columns-; the firſt contains the 
names of them ; the ſccond Column A has their 
weights ir» Troy Ounces anfwering- toa Cubick 
inch of-Magnitade ; the' third C B has 
their Magnitude in inches and Decimal parts,an- 
| ſwering 
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Cn nr Pt Coe ng Wis 
water, adn dar. "ws _—_ 4] "SCE 


Geld-- 9.91735 | 0.10087 | 9.33962 

Quickſilyer- | 7.93388 | 0.12604 | 7.35615 
Hh Lead - —— ! 6.16158 | 0.16229] 5:58425 
Cc Sulver-- | 5.50084 | 0.18179.) 4-92310.. 


P Copper-— | :4.$134t | 0:26776-+4-23569 |; 
5 Hamer@Iron 14-27715 | 0.24360 | 3.69942 

Caſt Iron--—— ||7.96821 | 025253 | 3.09048 
26 Tin-- = 3.96694 | 0.25208 ! 3.38921 
Fiarble-'—_ 1.59641! 0.62644 1.01858 


Common Stane- | '1.99835-| 0.949245 | 0.50062 
Honey-—— = | 0.79339 :.1.36042 | 041566 
Salt water——— | 0.57773 | 1.79490 | 0.090008 
Freſh wa.otwine | 0.52773 | 1.72490 | 

| —— | 0.47603 | 2.10069 | 


———rrrenn————_—————— 


Wheat——-— | 0.37628 ; 2.65757 | 

Dried Oak 0.49745 2.45609 | $ 
of theſe Tables will appear hereafter - 

in;the Ru —_ KR! 1's 

'Troy weHffover: Gold 2, 42 10 

Aved.We, yer. Gold : is worth = 14 F 


So that 100l.in Crown gold weighs only 11.12 ou. 
&:100]). infily. mony will weigh 26 1. 9 ou. Av. 
You may tind by the former Rule and Tables, . 
that cne cannot well be cheated bythe bulk ot 
gold and other metals, by reaſon of the weights- 
To end this Chap. Ihave added rhe Aſſze of 
Bread in Averd. weight; & very uſeful Table to 
corregt Bakers; t own-Bakers Prizes being, 
on one {1de, Foreigners an the other: the Table 
in it ſelf will be ntormarion ſufficient, The Of- 
Geer in towns,and' Juſtices of Peace in the cour.« 
try ought to vbſerve theſe Rules : On the right 
fiqe and leftrhere is ſer down the price of a buſhel 
of wheat, and if the Bakers wane +ormce m 76; 
tohifferrhe Pillory, B 3 The 


ow <a 
Bread for all Weights. , 


ot. 


xy 


[) 
15 pf Weight of a Pcny Loaf. [2 
PE | Troy | Averd. | £ 
__*-, ; | ez 
8s. dc white, wh, LL white |, wh. | hou. 6. df @ 
2 ofi6 13Þ25- 4[33 Ijis 7123 1130 16/2 2 
2 31'S 17].5 3139 14114 21:1 3]28 412 6 
2 61'4 421 6128 $13 oſig 10126 ofz 9g 
2 91:3 3Þ9 of +4 7Þ2z2 118 2124 313 
3 ofþ1> $118 I4 11jt1 $16 I$|22 13ſ3 3 
3 31 97 6[23 3jio 111g 19þ1 (3: 6 
3 61:9 14416 F[|21 13599 19]14 tg 1 3..9 
3 gſ1o 5s 7jao 9 $14 211$ I6/4 © 
4 of} 12114 Toſig. 8s 12113 17 164 3 
4 3Þ 4113 1441 $13 91.42 13175 1v$}4 6 
4 618 13]i3 4117 10ff 7liz 116 214 9 
4 918 7112 101746 1417 123111 10115 5 ol 
5 ch njt2 116 2/7 G11 ohig 1 $ 3] 
5 307 IIjin 91G 77 1110. Þ 4 WF 6 
5 6j7__6j11 2114 1316 15]ro ſg 105 9 
s ol7 2110 T1114 46 10 TE ols of 
6 of9 14|lo 4j13 1116 [2 8112 1916 3 
6 512 1noſ9 15}13 4/6 ci9 injhiz 16 6 
& 6j6 6/9 9112 125 16j$ 15h 1366 9 
© Ne I 999% oh 126 vor" 
17 ol5 1518 15)11 1545 <> 3ho 187 3 
7 31s n2js niſhun off 5f7 18ho 11[7 6 
7 615 09s Rf ik :'Þ 13jho 5þ 9 
7 ok 7] 310 14]4 157 of n9fg © 
s <__47_15Þo 9 1 5p 12183 
8 3js 2/7 12]lo 54 14/7 19 ths 6| ® 
8 65 O[7 8$jlo oſ4 Il}3 1719 218 9 
'8 Ne, 147 519 0216 2þ 73s 1th 0 
'Q Old 1217 2*%9 1W 6!) 1o|8 1519.3 
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2 And of the moſt e performance of Mul- 
2 6 tiplication, Diuiſun, and Extrathion of the 
: 9 Roots by Nepayre”s Rods :. The uſe gf the Ta- 
3 © ble of d.r7 herewith. Printed : Deci- 
3 3 mal Tables, Progreſſio and Proportions. 


al 


_— >< ER 
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F tho fixprincipal Parts ; Numeration, 
S. 1. Addirien, Se ractieg, Malriplica. 
tion, Diviſton. and Extraftion of the Roots, . 
but firſt notice mult be taken of theſe few Cha - 
racters. 


4 9 

5 of we 

5 3 —Sabſtrattion orle Divi.) Divide ( Quor 
5 9 X Mulriplied by 7. Surnm | 


= ro X difference. 


ey 


i» 


B\ < 


1. Numeration '»1 the value we place upon 
the 9 Digits ; the firit yn is of {1mple Unity 
towards the right hand, nexr Tens, next Hun- © 
dreds, next Thouſands, &-c. And fo each place 
ten times more to the left hand ; as you may ſee 

che value of this number, 75.832 which is 7 5 
thouſand $3 2. 

And as this mcreaſcth towards the left hand, 
in a Decuple properiing, ſo may all parts or fra- 
Ctions of any whole thing decreaſe from Unity 
m the ſame proportion towards the left ; as thar 
after Unity to be Unity into 10 parts, the next 
into- £00 Parts, O'c, and though we in Eagiond 

4 
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" (29;)) 
de not Givide eur mony, or meaſures into theſe 
parts, yet to nfake Arithivetitk he, we rum 
our accounts into it : and for the better under- 
ſtanding rr _ forice that at Reme their 
money .cop!1 in Ducats, Juizos, Bai Ss: Du- 
C3 7 Intege or ook Dake? fenjulios 
make a Dueat, and ten Baioccas a Julio: Sothat 
to expicls 15 Ducars, $ Jalios, and '7 Baioccas, 
they ſet them thus; 35, 87, that in reſpe& of Ju- 
Jios It is 47 of Baioccas ; 27 parts"of'a Ducar 
Ths is the true Decimal 'Arirhmetick or Natv- 
ra} : Burt tþ break into orher 1s inarrificial, 
as'2 imagines the whole divided into 3'parts. 

2. "Addition, Whether whole or parts, rakes 


whe general Summ, and- Subſtraction the diffe-. 


- 135728 rence; Rocp 
EX. 9-7 Unite be kept | 
315,85 Suppoſe the Ex. bere Ducats, 
2781,51 Ju and Ba. the c_ You 

7%, a} 3547 Ducats, 3 Julios, an 
Ex. Fron\ 562 Ducats, 8 Jul, and 4 Ba. take 
381 Duc. 2 Jul. and 7 Bajoc. ; 
.. After SubſtraQtion there re- 

Ex. 562,85 mains 181 Duc. 5 Jul. ant 7 

281,27 Baioc. 


any Gentlemen or other, eſpe- 
cially Ladies, delire to look intotheir Diſburſe- 
ments, or layings out, and yer have not time to 


p:aCtiſe in nuinbers, they may, from Mr. Hymn. 


phrey Adamſon, dwelling near Turn ſtile in Fol- 
barn, have thoſe incomparable Inſtrumenrs, that 
will ſhew them to play Addition and Subſtra- 
Qion in 1. s. d, any whole Numbers, without 
Pen, Ink, or help of Memery ; which were the 
lavention of that worthy Perſon, and Ornament 
ef his Country, vir Sarmel Noteland Farms, 

| 3. Mule 


ing ' certain, , thac” 
ept under Unite :-, 


181,57 Of theſe parts no more; it - 


— 
ny 


(21) 
3. Malt; 1 fit for thoſe 
aa ciphation by memory 3 fir fo thok 
and caſe no Invegtion ever carne near tharofehe 
Lard Neparr by Rods, made cither of Wood or 
Ivory. Sir Sawmel Moreland has deviſed a neat 


way upon Circles, but vaſtly chargeable, and 


that has been the rcaſon why they have not been 
ſo ge Tame « laſt CURIE Os 
Wi ed, and at v ie 

they now be ted ready varniſhed, better for 
uſe than made of filver, and fold with this Book 
= one, with ans or 200 ens ready to 
paſted upon ſticks, if the Box ſhould be loſt, and 
cannot be falſc. 


To double or treble a number will be found 
_ by any one, as to double 7584, fay, twice 
4is 8, twice 8 is 16, ſetting down 6, and bear- 
ing one in mind ; twice s is 10, and 1 I carried 
is 11, ſetting down 1 and carrying 1 ;z twice. 7 
is 14, and 1 iS 15; all which is 15168. The 
fame for multiplying by 3, 


Before I come to the uſe of the Rods, it will 
be very fit to ſhew how Multiplication may be 
mat © by making a Table of the Mulupli- 
cand to 9, as follows : e I would Mulriply 


_  6831-by 693, I rake the Multiplicand 6831, and 


a line before it, I ſer down the Digits 
to 9, I double it and ſer it againſt 2, I add the 
firſt and ſecond for 3, I double that againſt 2 
for 4, add the ſecond and third for 5, double 
the third for 6, add the third and fourth for 
3, double the fourth for $, and add the fourth 
and fifth for 9. Sce the Table. 


Fable X., 


(42) 
TableX. | New fet down 
1 6831| 6831 Multiplic. the , Moltiplicand 
212662] 693 Maltiplier. and Muttipher,and 


—— 


$ 29493] "25403 ſer in'the hy 
427324 0179 and fer ir dawn 2. 
6 acoks 42.99% - __ - guinſt 5,4 Ris 

one. place ro the 
"7 > | ls riplic hand, apainſt 
5464 6, and ſet fill one 


961476" place further, as in 
the Ex. whereby adding all the three Mulriplees 
you have the general Product 4733393. You 
may try with Icſler numbers, and perfect this 
way in an hours time. 

Rods being ſet togerher, make this Ta- 
ble at one work for preſent view. 

Fuſt then, having the Box open; you are at 
the firft ſight to know what hgures ita1d on 
each fide of the Rod ; that next to you fiir, 
that wmder it, or the fide the Rod lies on; is the 
complement to 9, and the figtites on hoth ſides 
the Rod are ſeen at the bottom by tv-0 {mall 
Fgvres under the black Line : Stppoſe you ſee 
the Rod 6 upwards, you will know 3, the Re- 
mains to 9, 18 under, and at the bottom you will 
Te 1 on one ſide and & on the other ; {© at one 
glance have four figures, know 6; 3, $; 1, 
and this ispropet to:edelt Rod, and muſt be per- 
ky learnt. Frorfi hehee you may fihd, rhar 
I» Rods have all the Digits fout trmes over, that 
s four 1, fouf 2, four 3, four 4- 

Having leatrrit quickly to find a Figere, the 
next is to place the Mulriplicand wpon the Rod ; 
ſappoſe in the £8. 6831, I find theſe. 4 
as bctore, 2nd placing 6 next the Index ( fixtin 
the Box) then 8, then 3 and 1; the Digits are 
then Tabulated, and againſt every Digit in the 

x you have the very ſame figures as 4 wa 
e 


4 Ca 


le 
tat 


% 4 res 
that hand in the ombus,\if rhere be two, and 
i: both be under 10, write the Summ down as 
nc figure; if above $o, write the {urplulage 
above 10 down, rry one to the next cell ; 
b1t all will be better ſeen from the Rads them- 
(c!y2s than 100 time from Words. . Sge the 
(firit Figure) in the laſt page, where you, will fuad 
the former number 683 1 on the top, and againſt 
2. ( which is two times the number ) you have - 
in the Triangle firſt 2, then in the next Rom- 
bus 6, next 2 and 1, which you fet down 
as 2, Jaſt 1, which makes 13662, as in the for- 
mer Table; nextfax times » firſt ihe then 8, then 
( 3 and y. =9, then (&Gand4) =o, then ( 3 and 
1) = 4; {0 the whole will be 40986, and nine 
ties will be 9, 7, (2and2z) 4, (4and 7) 1, 
(5; and1)6, (61479) as in the Table betore ; 
4 imall labour will make you read the Rods as 
quick as you may ſce them in the Table, cither 
backward or forward. 
{f there be any decimal parts in the one or' 

b:h Nd or Mr, tell their number of pr for 

ire mult be as many places cur oft by the di- 
{tinCtion as Were 1n both. 

Multiply 37, $5- that is 37 Duc. and 4 Jul. by 

91, that 1s Is Duc. and 9 Jul. and 1 BR. You 
iz}l have the Prouduct 596, 625, that is 596 
uc. 6 Jul. 2 Batoccas and a halt ; there are 3 
.2ces cut off becauſe there was 1 in the Multi- 
\cand, and 2 in the Multiplier. 

4+. . Diviſion has no more difticulty rhan for- 
Tly ; tabulate rhe Diviſor on the Rods, one 
xample will be {uulicjent ; let the Dividend be 
133883, the Product in the tormer Example, 


l-: 683 Þ be the Dividgs to be tabulated Yi kt 


Ks 


T2 Ty pany I. ws 


+ 7 


(24) 
Reds, you hive the multiplying of it to 9 before, 
which is here repeated. 7g | 


i] 6831 Diviſor Y Dividehd Quotient | 


2/1366z 6831 4733823 693 


3120493 _— 
27324 63528 
fl9u J gy 

Nerf _ 
17 9493__ 
8|5464 I 
9161479 


The Table of the Diviſor ſtands for the Rods; 
frſt, I ſce that 6831 wilt not be in 4733, there- 
fore you mult go 5 places; then looking on the 
Rods, or in the Table, fora Namberdad equal 
or next lels to 47338, I find; it to be 40916, that 
is 6 tirges the Diviſor ; I ſer 6 im the Qyotienr, 
and fubltract 45986 fromthe figures above, reſts 
6352, to Which I add 8 the next figure of che 
Dividend, and ſcek again upon the Rods or Ta- 
ble tor it, or the next leſs, which 1 find to be 9 
times, I ſet9 in the rient, and rake 61479, 
piac'd as in the Example, & ſubſtractir, remains 
2049, to which I add 3 the laſt figure, and work 
As: before {faid, 3 times carries all away, and no- 
thing remaits, the Quotient being 693. 

' For Decimal parts there mult be as many p!4- 
ces in the Divitorand Quotient as arc in the Di- 
vidend, in this Example. 


12,91) 596,625 (37,5 


477 3** are 3 places, in the Dt- 
11932 viſor 2, therefore rhe 
11137 Quor. mult have 1 ac- 
a RteT: cimal place, which 1s 
1955 27 Ducarsand 5 Julios ; 

OSS 4, and in caſe there be 
© "nd Decima!, or fewer 


oy, 


In theDividend there 


_ 


bs © 


*- Www SDS F% a  w- 


(25) 
M the Dividend than Diviſor, put *s matry Cy- 
phers as you pleaſe after the Dividend, which 
are decimal places, and if you had that ehcre 
be defe&t in the Qgotient, put Cyphers before it, 
to ſupply the places. 

5, Extraction of the {quare Root has forme 
difference, but not much, trom Diviſion (1) 
Poinr each other figure, begining with the laſt, 
as in the Example, 6, 5, and 7, which ſhews there 
will be 3 figures in the Roor. (2.) Take the Rod 
_— — ance Rod _ 

as ar the 2 {quare, an ADA 
frr it to the de and {eck 571 $36 (756 
for the Figures; the firſt - _— 
prick (57) you will fnd 49 14) 815 
neareſt;ſer 7 m rhe Qyotienr, 725 
and fubſtraft 49 from 57, 150) 9036 
reſts $8. (3.) Fo this Re- 9036 
mainder (8) add the next — 
rwo hgures ro the next prick ( 15 ) makes ir 
81's, (4) Double the Qnorienr 7, vr2. 14, ant 
ſer ir upon rhe Rods, ant place thoſe Rods be. 
ewixt the Index and {quare Rod, each time af- 
ter the firſt work : Seck then upon the Rods to 
the.nexr leſs or equal number to the higures $1 5, 
which I tnd ro bePat, rhar 1: 5 rime:; ſetring 
5 in the GT ubſtract, and to the Re- 
mainder add 2 places to the next point ( 36; ) 
laſtly, double the Quotient 75, which is 150, 
ſer this berwixt the Index and ſquare Rod, and 
work as before, you will find the Root 756, 
which multiplied by it ſclf producerh the ſquare 
number 571536. It your Roor be nor pertect, 
bur ſomerhing remams after the laſt Subttra. 
&twon , add Cyphers to the Square, and pro- 
cced. 

6. Extraction of the Cubc Root ; ( 1.) Point 
every third figure from the lat, fer the Cubs 
Rod that hath Cy. on the head, to the I1deov in 
C the 


(26) | 
the Box, ſeck the next leſs on the Rod, which 
is in the Example 64, 


91733851 (457. he Qunienand fb 

4 ſtract, refts 27, to E 
43) 27733 which add 3 figures to 
24125 the next point,the fun 
300 18 27733» (2.) Square 
— the hgure found in the 
Wd... 5 Quotient, and triple it 
6075 ) 6o8851 (and rhis muſt bedone 
Go7501 each time) for. a Divi- 
135 for, which ſet betwi«: 
| the Index and Cube 
608851 (Rod, in this Example, 


4 being the Quotient, 
mulriply itby it ſelf, makes i6, and that multi- 
plicd b 3, makes= 48, which on 2 Rods I place 
in the box betwixt the Index and Cube Rod for a 
Diviſfor. ( 3.) Seck a Quotient, which will be 
found 5, which ſct down, and the number an- 
{wering 24125 place as in the Example, but be- 
tore you ſubſtract you mult triple rhe Quorient 4, 
which is 12, and multiply it by the ſquare of the 
laſt figure 5, viz. 25. now 2.5 by 12 makes 3co, 
which place under 24125 one place torward to 
the lefthand, as in the Example ; then add thoſe 
two numbers makes 27125, and ſubſtrad ir, 
retts 608. This work muſt be repeated for each 
figure in the Quotieat, wiz. to 608 add 851 for 
a Reſolvend, ſquare 4s, and triple it makes 607 5 | 
for a new Divifor, which being placed next be- A 
toro the Cube Rod, ſhews it will be Lut 1 for | 
the Quotient, which an{wers to 607501, Whic 1 
1s ſet down, and tripling 45, and multip'ying it 
by 1, makes 135, which ſet one ſhort, makes in 

" the whole 608851, fo that nothing remains. It 
{ymething remain add Cyphers, 3 tor a figure, 
and it will give a Dccinal traction. 

Thus * [ 


(27) 

Thus much with a Jirtle praftie, and that 
the Boxes are to be had with the Book, will rer- 
der all Genera), and it wonld roo mich aug- 
ment this tmall Volumn, to teach rhe uſe and 
_ of Duodecimal Rods, Sexagenary tor 
the old Aſtronomy, and CenteſlIima], a!l which 
works two figures at once. 

7. Nepairt's Rods will reach to great Num- 
bers; but for Numbers under 100000, the ſaid 
worthy Lord invented a far calier way to per- 
form Mulriplication ' by - Addition, Diviſion by 
Subſtrattion, Extraftion of the ſquare and 
Cube Roors by halving or triſeQting, and all this 
by certain Numbers in a Table called Log a- 
rithms, Printed at the end of the Book, where 
in the f:rit page al! __ anſwering to all num- 
bers under 109 arc ealily tound. v/2. the Log. 
of 38 is 1.574783, of 72 is 1.857332, Ofc. " 
tke number conlitts of 2 places, rhat is anum- 
ber under 1000,. lock for the number in the 
Table under N, and the Log. is found in the 
Column under Q; fo the Log. of 249 is.5 42815, 
of $93, is . 950851, If the number be of 4 places, 
and under 10000, ſeek the 2 firſt hgures under 
N as betore, and the lait tigure on the top, under 
which in that Column lncally againſt the firſt 3 
hgures you have the Log. As for Example : The 
Log. ot 3583 is:55 4247, fndmg of 1nder N, 
againſt waich in the Cowumn unde: 3, is thar 
Log. to the Log. of 4268 is 630224, or 9545, 
1s :975821 : Put if thenumber be zbave 10005, 
and under 10c-co, you mult find it by the ditf-- 
rence and Tabe of Parts Proportinals Printed 
at the end ot the Table of Log. thus ; jt rhe 
Leg. of 25786 be fought, firſt icck the Log. 
of 3578, which will be 553649, and the com- 
mon difference under D, 121; With this diffe- 
rence enter the Table of Parts proportional , 
and find 121 1Q the firſt Column under D, and 

C2 then 


(28) 
wen lineally againſt that number, and under 6 
the laſt figure of the laſt place of the number 
75785, found atthe head in the 7th Column you 
will find 72, which added to the Log, of 7578, 
VIZ. 5 53649, makes 553724 the Log. al ew 
ins belies thp-prvmvad to nd numbers an- 
{wering to Log. it will be fit to ſhew you, what 
zs meant by the firſt 6gure placed to rhe firſt 100 
. which Mr. Briggs called a Characteriſtick 
or Index, which repreſent the diſtance of the 
trit hgure of any whole number from Unity, 
whoſe Index is a Cypher or ©; and fo the In- 
dex of Tens is 1, ot 100 is 2, of 100053, and 
as in this Line Cert es) {o that 
in this Number 687325 the Index of 5 is©, of 
7 is 3, of 6 is 5: But of Decimal parts it 
proceeds the other way; as that of ten parts 


28 T, of 100 parts is ®, as in this Line 3,5781, 


the Index ofy isv, of 5 is r, of 88x, of 
is F; or after the Yropoſal of Mr. Chriſtopher 
Townley, take their Complements to 10; as 
inſtcad of T take s, of xs take x, of 7 rake 
5, Which will make the Addition and Subſtra- 
<Etion more cahie and plain; it the former be uſed 
ler jc be called rhe farſt, it the larer, the {cecond 
manner. 
210,1z3437 Index the firſt way. 

Of Indices 378,234189 Number. 

_ 210,373798;73 Index the ſecond way. 


Having laid down the grounds for the 
dices, or'the firſt figure in cach Log. the abſo- 
lore Log. will readily be ſet down, making the 
firſt figure the Index of the firit _—= of the 
number ; as the Log. of 5784; the firſt 


. m 
the Table, is 762228. The Index of the firit f1- 
gure e the numbcr 5 is 2, to the ablokne Log. 
1s 3. 762228, 


N. 


nn 


I (29) 
+ N. Log. 


» $78,4—2.762228 » $0 that the Log. is the 
$7,84 — 1.762228 \ ſame, bur the Index ofthe 
$3784 —— 0.762228 { firſt tigure altercth. 


15784 — 9 762228 In pure parts the , 
,05 785-1, 762228 {iv the ſame, bur the Ind. 
005 784—7.762228 ) altereth after the 2 way. 


Now to find ber anſwering to a Log. 
given, omittinFithe Index ; feek the reſt tux 
places inthe Table of Log. and where you find 
the Sum, or neareſt the numbers in the Mar- 

5 7.544821, omniring 
» Is 3, I t:nd _ to anſwer 3506, and the 
Index ſhews they are all Integers, the Index 
| ſhewing the firſt figure to be- the third from 
Unity ©, ſo the Log. 1.544821, would ſhew 
35, 06, that is 35 Integers, and , 5*- parts, and 
F -| - 5.544821. , ,3506 . all Decimal parts, and 
7.544821 03506 parts. But if the Log. be not 
| =” exactly to be found, and that you defire tohave 
| 5 i places to hve figures, firſt, find the number to 
aces as before, with noting the common dif-. 
terence under I) on the fide, and taking the 
- difference berwixt the Log. iy. and the Log. 


r 
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tound in the Table, then ſeeking the common 
J Difference in the Table of Prop. parts, in that 
. wil Lme find out the difference of the -og. and over 
the head you have the hitth figure. Example of 
this i 4.543612, the Log. '\ncxt Iefs is 
54357+ anſwering ro 3496, the common diffe-. 
rence is 224, thediff. ot the .is 41, whichin- 
the Table ot prop. parts againſt 124 gives:3, fo 
char the abſolute nimber is 34963, and becarfſe 
che Index is 2; 24963. 


C 2 Addition 


(30) | 
Aadd,.tion of two or more Log. 


If the Ingices be both ( or all ) Integers or 
whole, add them withour any more. 

It the Indices be ſome Integers, fome parts, that 
is, be unlike, if the Index upon adding be 10, or 
above, caſt away :o, the Remainder is the Index 
of Integers, it under 10 Decimal parts. 

Ii the Indices bc both Decimal parts, and if 
added be under 10, add 10 ro the fame , it juit 
Io thea o, itabove 10 calt 19 away z thelndex 
thus gotten is always of Decimal parrs. . 


2.057821 2.237242 53-397941 F.$875061 

5.583210 3.875062 7.875062 T.698972 

ow a | WS 

3.641031 2 3.273003 F-57403} 
©.811275 | 


Subſtraftion of Log. 


If the Indices be whole, then as before. 

If the Indices be either of them, or borh, de- 
cimal parts, ſet them one over another, rhen if 
the hizher be a ſmaller .hgure than the lower, 
ad 10 toit, and obſetve whether the higher be 
of greater value than the lower; if fo, the Re- 


mainder will be Integers, if not, decimalparrs... 


2.933431 5.875062 Þ-3875062 1.23578$x 
$.3875062 2.033431 V.574031 3.572141. 
2.158859 7:$4464k 143019031 F66564@ 


The Log. of a Fraclion is found by ſubſtract- 
ing thc Log, of the Denominator, frem the Lag. 
of ihe pus 6 —— it is wo Tn 
c«flary. to multiply a Log. by-2, 3,4, ©'c. which 
it, 1t/be laden "of parts, oblerve that you uſe 
e&& tormer Indices, Viz, toy The tight part; 


123, 


, 4 > 4+ A ot 


my 4 wy Fw F* 
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(31) 
-vs, Oc. and that in multi the 
one. the Ind. the Tens are ping © are 
ro be deduttcdout of the Produdt of the ladices 
ot parts. 

o divide 2 of 
parts, it the bet he 2.543211 £-987214 
eyen it isordinary, but __ 3 : b 
if uncyen, then add to 7.62963 3 7.936070 
the Ind.fo many Units 
rill it ray be divided, ferting the Quot. down 
tor a new Index, augmenting the next figure by 
{0 many rimes 10 as you added to the tut. 


3 ) 3.321412 3) 7.232151 
L.449470 J-7 44050 
The Aamir able Uſes of the Log, Table 
To rmiltiply one me end any other, 
Add rhe Logarithms of the Numbers, the Surm 
is the Log. of the Product. 


N. g. 
J2—1.505150 F,12 0.709265 |52X32= F664 
F1-—1.716003 1,55 0:19033z 0 512.X 1,55 
r664 3.221153 7.9360 6.8995 57h/= 7,9760. 

To divide one Number by another is to ſab- 
ſtract rhe” Log. of rhe Divifor from the Log. of. 
the Dividend. 


N. E. | N. L. 
Dividend 7289--3.362 489 |* ,4512--F:65 4369 ' 
Vivifor 321.505156 1! ,c315--F 998311 


- 


Quotient 22.7 82.357 339 { 14,32--1L56958. 


Toexnact the. ſquare Root of any. Number is 
ta halt the Log.: of that N.,or divide it by 2, the 
Quotient Log. 1s the L. of the Root; and-to ex 
Lak the Gibe Rog, ro dinideic by 3. 


Number 


(32) 


Number 75832—-—4.370852 4.379852. 
Dibided by 2) 2.439926 3 ) 1.626614 
Square Root 275,37. - Cube Root is 42,327 


To find a mean Proportional betwixt 2 num- 
bers, is to add the Log. of them together, and 
rake halt; | 

L. 


The numbers are Þ hen 


WE 2.158362 
2 1,079181 
2 


The middle Proportional 12 


To find 2, 3, 4, 5, ©c. mean Proportionals 
betwixt any two numbers, take their difference 
and dividc it by a number more by one than 
the number of means delucd, as if 3 means di- 
vide it by 4, Cc. this Log. Quotient added to 
the leaſt, tinds the firſt mean next it, and fo ad- 
ded to the laſt finds the next, ©&c. It is defired 
ro have 3 mcan Proportionals berwixt 4 and 64, 
the Log. of 4 is 0.602060, of 6&4 1,806180; 
theſe two added makes. 1.204120, the 5 is 


e.z01030, Which added ro the . of 4; makes 
0.903090, the Log. of 8 the firit mean, and 
again added gives 1.204120 the Log. of 16, and 
again the Log. of 32, which 8, 16, 32, are the 
three means 1xt 4 and 64. 
$. Of Reductisn. Greaternames are brought 
tower by Multiplication; as Pounds are brought 
to Farthings by milltiplying a Pound by 20, 12, 
and 4, and again by dividing by 4, 12,-und 
20. nyo ing the -— uced into De- 
cimals by multiplying rhe Numerator by too or 
a thouſand, nd viding the Produde! by the 
Denominator. 
Flenee are all the Frattionsof mony, weighr, 
By runc, 


— x7 


i 
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time, re tarned mto mals, 2s follows ; 


Table IL. of 1 L In 


. © halt of ſhillings s 
the decimal, as of 16 5. 1s 8, ot Gs. is (3, of 11 


s. is j55 of 1 8s. [os 3 and note m- general onee 
for all, that & of any thing is [25 3 5 and $|75 


DECIMAL TABLES. 


© Table 1. 
£ Eng. Cys 1 I. Int. | 
11 | 945833 
IO {| ,041666 
$ | 033333 
7 | [029166 
\-S 025 _ 
5s | 2520833 
4 | 316608 
3 ,o125 
- —_ 
Jes, .004166 
f3 | .00313 
2 00208 J 
I | ,001041 
Table II. 
Troy wt. Int. 1.0% 
Peny wt. the ſame 
with ſhil. 
Br. | 
| 23 | O047916 
22 | .045833 
21 | QO4 ? 7 J 
20 | ,041666 


| 


| 


19 | 039583 
18 1 0375 
17 035416 
16 233333 
ag | cOJiay 
I4 | 029166 
I3 | .0270}3 
12 !' .o25 
Il | 022926 
10 | ,020%33 
9 | .01875 
$ | .o016666 
7 | [or ;583 
6 | olds _ 
s | .o10416 
« | 208333 
3 ,09625 
2 | [054166 
1 .co3083 


Table Ill. Averd. 
great w?. 112 C.l. 


— — 


lib. 

27 | .24107!1 
26 232142 
26 .223214 
24 | .:214287 
23 | -225397 


.10642YQ 


| 


—_— 


——t— AR 


——___ 


21 [" c 
2C 178570. 
» 19 $750 
18 | ,160914 
17 Wh +4 
16 | 142 c 
15 |..13392 
I 125 
- 116071 
IL. { ,19714% 
1.1 | 098214 
10 | ,o89284_ 
9 | bloze7 
8 | 071448 
7 | 0625 
6 | 053571 
s 4 04 46 42 
23571% 
p | 026785 
2 o17837 
1 Qo$921 
oun. | 
=; 0298370 
14 007812 
13 007284 
12 006696 
| 14 | .056138 
10 { .cor5yo 
9 | ,295022 
8 | 205008 
7 | -023906 
6 | ,00334) 
_5 | .002790 
- ,OO222T 
3 | .001674 
2 .o021116 
| 1 1 coogs%y 


on ,000418 
2 | ,000276 
1 | .000139 
Tab.TV, Averd. lirtle 
weight Dit. 1 |. 
oun. 
is | +9375 
14 | -$75 
13 | +$128 
12\ | 3 
11 Bi 
lo [-.625 Sh 
2 $625 
E 
MM HE, 1, 
6 | +375 
OK 
& | +* 
3 "13875 
2 | 1225 
1 066204 _ 
dr. 
18 | oxt593 
14 | 0534087 
13 o5827%81 
12 246075 
I1 04.296 
to | 039922 
9 j; .035156 
3 | 03021 
7 | 027343 
6 | -023437 
F | .olgt el 
015625 
3 o11715 
| 2 007512 
1 | .0923996 


Tab. V. Lig. Meaſure 
Cal.or Quar. the Int, | 041866 
/ 4 \l | 920833 
5 | .625 why Nio4ls 
TTL | Tabe VIE. Dicimats 
3 Tr” of a Tear F- 
1 0125 Month! 
quart. Ty ; 079244 
ba | ,0937; le rut 
f > | .0625 6 '59 
WL.» 4 us. | 9 | 78 
7 ab. VI. Inches in | Days 
Dec. Int. 1 Foot. I 0027397 | 
. .0054795 
w. 'nches 3 0082103 
vn 916666 + ih | .ologgg91 
” 002983 $.... .0136989 
8 | .666666 6-| .o0164386 
7 | -483333 7 | [0191784 
6 ; «5 | s ;, .,0219132 
| 5 | .236666 9 | 0246579 


The uſes of the Decimal Tables. 


Any parts of money, m_ or meaſure givens 


you may turn into Decimals, or contra. 3. |. 15 $. | 
7 45=3, 78124, for f6=i7597428S : 
22.9166, and } co2e8, in all 31 ,7812.4. A- 
gan, 


038) 
gain, 16 C. + 17k. Averd. weight = 16, 90179, 
It Dccimals be to be turned into their natures 
again, as 37 1. ,5692, fwit 37 L is the Integer. 
then 55 tuſt 2 figures will be 11 s.and the 


remainder ,o1 92 will be 5 d. g, 


- 9, A ſhort Specimen of Fractions for rhc better 
remembring the Rulcs of 


26) 5a (1 
(1.J of the grea of 36 36 EM.18) 36 ( 
| Common meaſurci}; $54 18) 36'(2 547 
bf. Is 
(2) Reduction 16) FT _7 Ci 14 
| I2 18 aAre-—-and—— 
J« 4 2 36 36 
3 


IZ 
3. Fractions of fraftions of of 5 = x5 
NT 


4. Addition & ſubitraQ.] 15 + 14=296 1 
ol frattions reduced || 36 2 36 36 
"'W" 4 98 4 a2 710 

5. Multiplicat. -X—=—-(6) Diviſ— J- ( tat 
FE. Wm aa. bo 


10. Of Progreſſhons and Combinations. 


1. Geometrical progreſhon that begins with 
Unity, you may come at any term of it by mul- 
tiplying the Log. of the ſecond term. by the 
number of ſo many places, as the diſtance re- 
quires lefs, 1. Ex. in a F ov pre that is dou- 
ble, have 1. and the ſecond term 2, and you 
dekre the 8 term, multiply the Log. of 2 by 7, 
ir gives you 2. 10721 ; theLog. of 128, the 8th 
term, 
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terms, and this holds if the firſt term be not Uni- 
ty, if you take the Log. of the Ratio. 

2. Combination of things may differ many 
ways; Two only are here conlidered : (1.) In 
the changing thcir poſition, as in ringing of 
bells, the other in the matter or ſubſtance; for 
the farit, {ct down a Series of numbers from Uni- 
ty, mulriply 1 by 2 ſhews As 
2 things can be changed 1,2,3,4, 5, 6, 
twice; again 2x3 = 6 2. 6. 24.120.720, 
ſhews three things may 
change 6 times, 4 may change 24, and F 129. 

For the ſecond, ag_ a b c be eſſentially 
difterent a Ternary ; There are three Unites, 
a, b, c. three Rinarics, ab, bc, ac, and one ter- 
nary abc. and ſo many Combinations there may 
be and no more. 

Now to finq4 out the Combinations it is eaſil 
done by the poſterior Table ia Mr. Oughtreas 
Clavis Math. p. (37) he calls it (plena hac my- 
ſteriis pulcherrimis Tabula) I ſay the numbers 


ſer by the Specics ſhew the Combinations de- 


fired, only one of the extreme Unites muſt be 
left out, and the obtaining thoſe numbers is 
thus ; {ct down Unity, then repeat two Unites 
and leave one {pace, and 


then 2 ſpaces, 3, 4, ©c.the 1 
Intermediate arc hlled by 1.2.1. 
adding the numbers en et- 1-3-3-to 
thcr 1:de {tanding above,as 1.4-6.4-1. 
ro make up the loweſt row 1.5.10.1%5.1, 
1 + 4<=5 {tindingncxt a- Oc 


bove on cither {1de, 4 + 
6=10, &c. then leaving out the Unites on the 


right hand: 1Ijt---------- -- - =, 
fo that it the 22+l----------- »y 
matter be 3, 33 +3 —+1l- ------ - -4 
rhere may be 4 4+ 6+4—+1---- -- =Is 


3 Vnites, 3, 55 +10+1o+5+1-(31 
'C| D Bina- 
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Brmries, and 1 Terna;y, in all 7 Combinations« 

1t the matter be 4, there may be 4 Unites, 6 
Binarics, 4 Ternary, and 1 Quaremary,1 5 =&<c. 

11. Of Proportion. Dirett is, when more re- 
quires more , and leſs leſs: This 4s called the 
Golden Rule, when 3 numbers are given ro find 
a toorth, and mcs that the ſecond and rhird 
re ms be multiplied tagerher, and the firſt di- 
vide that Produd, the ent ſhews the ar- 
Iver: Ex. If 5 yards of any thing colt 155. 

wha: ſhall 45 yards caft? An. 61. 15s. for ſect 
ting them down thus; 5. 15 [' 45. 45X 15 = 
675 and 5) 675 (135=6lL. 155. 

The Back Rufte requires the firſt and ſcoond 
ro be mutphed, and that the third drvide that 
Prodnt. And this Rule is known, becauſe thar 
mare will require leſs, or leis more. Ex. If 4 
horſes cat 5 pecks of oats in 3 days, 8 borſes will 
eat 5 pecks 1n a lefler time. 

The Double Goldcn Rule, or Rule of 5 Num. 
bers is of greatuſc in manyrefpetts, and there- 
tore 2s it 15 eahly explained m Moores Avith. 
tzke it trom thence : Let that which is the prin- 
cipal cauſe of lofs or gain, intereſt, a&tion, &-c. 
b= par. in the firſt place ; that which berokenerh 
Time, diſtance of Place, &c. be m the fecond 
place, and the remaining in the third ; under 
this Coirtitional pirt place the two otherterms 
cachaurer hs like; and there will be a blank 
to fupphy under one of thoſe 2bove, eirher v- 
dcr the firit, fecSnd, or third. Ex. If one 
dred pound in 12 months gain 6 1. (this is th- 
Conditional part ) whit hall Fol. get im 3 
raonths, plac: them down as m the Rue ; and 

here the b'ank is vnderthe 


lib. m. * third term, bur if the demand 
125.12, 6CTl. had been, m how many 
fQ. 3. months woutd Fo 1. have 


\o2incd 155. or it 109, 12 
- 12 months 


( 39) 
12 monthe gain 6 1. what ſhall the principal be, 


that m 3 months would gain 15 s.; intheſc two” 
laſt cafes the blank would have been under the 
firſt or ſecond terms, there are but theſe Caſcs ; 
Rule 1. If the blank be under the third term, 
multiply the three laſt for avi lend, and the 
two fult tor 2 Divifr, the Quotient of thaſe 
gives the iixth; GX5oX3=yoo and 100X12= 
1200 noW 1280.) goo, o (,75=iss Butjt 
the blank fall under the firit or Cad wrm 
then the rv]: will be ; Multiply the firſt, ſecond 
and laſt for a Dividend, and the third and fourth 
for a Divifor, the Quotient is an Anſwer : This 
Rule ſhews tumple Intereſt, and all to 
it with caſc, was thus found. Set with Mr. 
Mern, P. T. G. for the principal Time, and 
Gain im the Conditions, and p. tg. PEES 
G 
ic will be P. G2: p.— and T, ST ik 


P 
Gpt 
Dividead, and 2 firſt' for Diviſar is the firſt 
| Gpt 
Rule, and becaulc — = &- it will be Gpt 
P 


s 3 T 
=TPg therefore t = —— 2a] p.= bs. 


which is the ſecond Ret 


12. To any two Numbers, to find a thud in 
continual propartian, Rule. Square the lecond, 
and diyidc it by the furit. 


(#) 


CHAP. IV. 
Rules of Practice, 
IN 


ARITHMETICK, 


For Intereft, plain and ſph-rical Triangle”, 
Meaſuring of Plains, Solids, Circles and 
Spheres, Gaging, Fortifyation, Gur+ 
nery, Attronomy, Dyalling, making of 
Watches and Movements, Geography, 
Navigation. 


C. 1. Jd Vles of Practice in Arithmetick: firſt 

tearn to half a number from the ltr 
to the right ſpzedily ; As for Ex. 8431076, the 
half is 4215538, beginning with 8 take 4, of 
4 rake 2, theſe are even and ealic ; bur for 3, 1 
rake 1, and carry 10 to the next, which is 11, 
] rake 5 remains 10, then for the o, I take 10 
and fer down F, for 7,3, «nl tor 16, 8. This 


— brings ſhillings 1iato pounds by cu:ting off the lait 


tgue and rakmg the half of the reſt, thus 7945 s. 
make 3/92 1. 6s. Cc. 

2. (Becauſe thar 12 pence make a ſhilling, it 
will be well to be expert in Multiplying or Di- 
viding by 12: A ſmall Paper of Duodecimal 
Arith. was 11 years fince drawn up at the de- 
fire of Sir. Rob. Long, and it fcems admirable 
with what caſe and fewnefs of figures, that 
Arithmertick will work all meaſ{un uh foot and 
inches, and 12 parts for the inch, for {hil- 
lings and pence, and 12. parts of a y: Here 
muit two hgurcs or digits be added, wiz. x for 
to, and n tor eleven, the Account will »c 
Vnites, Dozens, Groſlcs, ©'c. and the parts will 
dimiulh 


——— 
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diminiſh accordingly : But here is not room to 
explain it, take an Example : A piece of black 
Marble 2 feet 9 inches and halt broad ; 3 t. 2 
inch. and quarter deep, and 8 toor 3 inches long, 
how many feet ? and what rate at15.3d.29. 


toOt. 
Ia the firft operation, (Op.1-) (Op2.) 


3 +6=18, for which ſer 2:96 61.4 
_ 6 ( = overplus a- 2.23 12.6 
ve 12) and carry one ; ' 737: 
rhen 3 fF9=27,and 1 | Bd ito 
carried makes 28 , for $6 614. 


which 1 fer down 4 thc — 
overplusabove 12 5. and . 
carry 2,, the 12s. in2$; . -.. 
then 3 +2=6, and6+2 2254 

—<; which ww ore FII22 &- 
Then | come to the Mul- 61.444 = 944 84.34- 
tipher 2, and ſay 2 +'6 —_— 
=12, Ter downo andcarry 1 ; then 249=18, 
and 18 1 =19,for which I ſet down 7 and carry 
r, and 2 ned ras winch1 icc 
down. irdly, I take | 


the multiplier 3, and fay |S TH 6 
+ 6=15, lenny {FR |= [<-| 
down 6 carry 1, them 3 | SS |. o 
+ 9=27, and 27 $1= | | of 

28, for which Letdown | B& jo | ? 
4 and 2, then:+2 | £2 | { +, 
=6, and 6 +2=8$, &cc. | £2 C ; 
which three Products | | &-= | þ 

cory oy 2 for cvery | © » $: : | 
I2, tting down | & £ fe 

the overplus, ſo rhe fo- | > | , 4 
lidiry of the whole Mar- | BE'S} 0 | 
ble & dozen and 1 foot, ELIT 2} 
or 74 folid feerand' 1 = «+. EV.-7 


third, and by the ſecend operation, the price will 
be 7 dozen and ſo 7. that is, 945. 84. 3 9. * 
D 3 2. The 
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3. The Aliqua or even parts of Shillings ai:4 
Pounds are t: be learnt, as 1 d. 2 q. is the one 
eighth part, 1 d. the rweltth part, 2 d. the tixth 
part, 3 d. the fourth part, 4 d. the third part, 
6 d. the halt of a Shilling ; 1 s. the ewentietn 
part, 2 5. the tenth, 4 5. the fitth part, 5 s. the 
tourth part, 3 -. 4 4. the ſixth part, Gs. 8 4. 
the third part, and 10 yz. the halt of a pound , 
knowing theſe, the price of any ore thing will 
be known, if 1 /. or 1 Integer of that thing be 
known. At 6 d. the ounce, what comes 372 
ounces, becauſe, 6 &. is the half of a Shilling ; 
rake halt of 372 = 186 Shillings-: The practice 
you have in every Book of Arith. Likewiſe 
ho. may obſerve the even parts of other things ; 

ppoſe the great hundred-112 4, the halt is 56, 
the quarter 28, the cighth part is 14, the fux- 

part 7; (o that at 54s. the C. what 
come 15 C. 3 quarters and 18 pounds, the whole 
hundreds come- to 49 /. 10 5. the 3 quarters is 
three fourths of 54 5. which is 40s. and 6 &. 
Laſtly, for the 87 find what 14.4. comes to, 
wit. 65.94. and 41.to1 7. 114. in all 424. 
195. 2 4. 

4. The hundred weight whether neat; or the 
great C, which is 112 /. it will be worth while 
te give you the price of cither at any {mall rate 
the pound weight; Ex.. at 3 d. 2 9. the pound, 
what comes either C. to: Put the price of 2 
pound into farthings, wizz 14 for.the, Neat C. 
account rwice {fo many Shillings, and as many 
eq as farthings ; and for the great C. twic9 
b many Shillings, and as many Groats as there 
be Farthings im the pound weight, Ex. 14 5+ 
mnd 14 5. make 22 5. and 14.4. makes 295. 2 4. 
ae. Neat C. and 14 x. twice, and 14 Groats 
wiake 32 5. and 84. for the greet C. Soon 
EXPENCEES Are for Every penny ſpent a day, one 
pound, one _ kaif parnad, 4ne groat, and one 

| penny : 
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penny: 5 a. a day is after that rare 7/. 125, 
td, There is con(tant uſe made of he gyene 
bundred, therefore I have annexed a Table, 
which in the firſt Column contains the price ot 
one pound from 1 tarthing to 2 s. and in the ſe- 
cond you have the price of the C. weight ; the 

ater Figures are pence, the lefler farthings. 
t the price excecd the Table, take half, or a 
quarter of it, and double or rcdouble the price ; 
and fo ſeeking in the Table for the price of a 
C, weight, you have the price of a. pound or. 
woitc anſwering, 


D 4 A Tabic 
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A Table for buying and ſelling by the C. weight. 


-PF= Pr Lp prq Þ4G pri p: C.pr. 4 
| s. d. Ls. d. $ d.y4 1.5. d. 
| I 2.4 6.1 2.18.4 I 144} 1 8.10.4 
2 |O. 4.8]] 213. o.8]] 215.16.8/] 2. 8.12.8 
3 19. 7-2] 313+ 3-9]] 31]5-19.0/l] 3 8.15.0 
I jO. 9.4 b'7 3 5-4 13 -1.4jj1 9 8.17.4 
j 10.11.80} 193. 7-8 | 1'6. 3.30 1 $.19.8 
| 2 fo) I 4.0 2 3.10.0 216, 6.0 2] 9. 2.0! 
| 3 [0.16.4] 3[3-12-4/} 316. 8.4} 3' 9. 4-4 
| 2 þo.18.8]| 913-148] I.4'6.10.8 bot 9. 6.8 
| 1 |t, 1.off 313-17.0]| re 115.50 
2 il. 3.4 213-19.4 =6.15. 2| oo 
3 It. 5.8} 3+ 1.8] 36.17.8]] 3] 9.13.8 
[3 !- 8.of| mo -y o.oll2 11 9.16.0 
1 $1.0. Li4- 6 Ih. 2.40 +| 98. 
| 2 [1 __ he 8.8 | Z'7. 4.8 IE 0.8 
| 3 [1.15.0 3/4-11.0; | 3'7. 7.0 3110. 3.0 
| 4 117-411 C[+13-4 1 6|7. 9-4\[22/10. 5.4 
{1 j1.19.8 | 114-15.8 L/7.11.8, 1110. 7.8 
| 2 Re. 20 2/4-18.0, 17-140 2[10.10.0 
; 3 [2. 4-4] 315: 4 3,7-16.4, 3]10.12.4 
F j2- 6.8 L 1]5- 2-8] 17/7.18.8 23110 14.8 
© - p—_—_ Fo. —({—|) | G_ 
| 1 [2, 9.0 I15- ae d 3+ I.O 1110.17.09 
| 2 h 11.4 215. 7.4 2.3 3-4 2110.19.4 
| 2413.8) 315+ 9-3] 33 5.8, 3110. 1.8 
'G [>.16.of|l 2 Jeb, 18 8. 8.0, 24 IO. 4.0 


— 


"Tons are brought to Hundreds by multip. b y 20. 


4- The laft Note ſhall be, thatin weighing of 
Goods, the weights 1 /. 3 /. and 9g /. will 
weigh all from 1 /. to 13. 14. 31. gl. we 

pl 
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all from 1 to 40. 1]. 31. 9lL 27. UL A 
fiom 1 to 120, Ofc. 

At the later end of the Book you have 2 
Table for the ſumming up of Conumodities, the 
uſe is plain by Inſpection only. 


$ 2. Ries of Pradtice for caſting up of Tnre- 
reſt Money, whether Simpic or Compound, rtc- 
bares and values of Le :ſes. 

1. Nore is of ſimple Intereſt, of uſe amongſt 
Merchants, you mult know readily to caft up 
the days betwixt any two named times : In one 
year 36 53) in two years 730, in three ycars 

10952. and likewiſe 
"AT by this Table ro find 


| days; Ex. 1. From 

3 forcþ| 25 | the beginning of the 
hs pe-rvi 9 yeartothe 11thof OZ, 
Hoe 2? | Ofober has 273 days, 

21 4 May of and 11 makes 284. 
184 June ſift | Ex. 2. from the 12th 
153 July |181 of March to the 16th 


122 Aug. 212 


Wawoaony 1s 8 | of December, ſubſtract 
92 Sept. 1243 


Mar. 59 +12 = 71 


61 Oclob. [273 from Dec. 33 4 + 16 
31 Nov. (304 350 reſts 279 days. 
oo Dec. 334 Ex. 3. From 1oth of 


June 1673 to the 5th 
| of Fepr. 1674. Sa 

20 + 184+ 31 +5=240 days. Thelnterei 

for oneday of one Pound at 5 1.per Centum is this 
Decimal pO0TFOI006 « at 6 |. per Centum 
,000164384, which are gotten by dividing 5 
and 6 by 365co ; and fo of any other: Now 
ro find the Intereſt of any ſum of Money for 
certain days, firtt find the Intereſt of one pound 
for that time, by multiplying ,000164384 for 
6 per Cent. by the days ; and then that produch 


by 
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by the Sum of Money gives your deſire ; or E2- 
lily it you add the Logarthmot #.21 586217 tor 
6 per Cemt. or ©,136665284 for 5 per Cent. to 
the Log. of days, and the Log. of the Sum ot 
Money prop-ſcd rogether, it gives you the Log. 
of the Intercit ; and to rebate or ro know the 

worth of any Sum due hereatter, you 
mult find the Intereſt of 1 1. fer that time, ad- 
ding 1 Integer to it, and drvide the Sum pro- 
rms, Na ir, the Quot. is the preſeat worth. 

e 


= ws a Tabic of {imple latcreſt of 1 L 
$ under 10000 At 6 per Cer. 
6.5 actions Hain 4 
I a & 4 d. d. Pur 
1] 3: 3452 3-941] 4394] .03: 
2 6: 6.904] 7.$9d +4734 .07: 
EF 9: 16356 14.835] 1.183} .115 
F | I3* 1.898] 1 3.780! 1.578} .15- 
5 16* 5.260} 1 7.726] 1.972] 19; 
'& 19: $712) I: 11.671] 2-367} £30 
7|1: 3: 0164 2: 3.616] 2.761} .27C 
8 | 1: 6: 3.616 2: 7.561 3-156] £316 
I9'1: 9% 7,068 2: 11.506 550) 355 


The uſe of this Table is eafic ; rhe firſt Co- 
ttm are days, and if uſed with rhe ſecond 
Column are thouſands ; if with the third are 
tundreds; if the fourth are tens, and the fitth 
are {ingle Unites. Ex. What is the uſe of 11. 
for 1732 days. An. 5 s. ll s d. 

$d. ; for 25 =1f 50 = 1000[0 3 3-452 
2f. 75 = 3f. and f youtum 799| 2 3-616 
the Intereſt of one pound 39 1.183 
tound as betore znto dcci- z 079 
mals, and _—_ it by the 
Sum propounded in Decimals, it gives the In- 
tervit of that Sum. And tor equation of pay- 
mcnus, or giving ot emc, as at 2 three Months, 
or 
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Ir at 4 fie Man, &e. or Weeks, Years, or 
ys, or the like ; ftppoſe three, 3 Months, 
muleiply the terms and 3 makes 9, add the 
Irer 2 makes 12, the halt whereof is the c- 
cared time, viz. 6 months. So rhe equation 
tor 4 {ix months, is 15, V:Z. 4X6 D-24+6 =: 
30 + 30 is 15. Tocorcludethis Note of 
i1mple Intereſt practiſe is the double Gal. Rule 
t2ught before, it anſwers all queitions whether 
of - principal, time, or gain. 

2. Ot Compound Inzercit, or Intereſt upon 
Intereſt. The Logarithms anſwer SIS of 
this nature with great caſe ; and firſt if the In- 
creſt be at 6 per Cent. find the Log. of 106, 
divide it by 2 for , Years, by 4 for Quarters, 
by 12 for Months, and by 365 for Days, and 
kcep theſe Log. tor Uſe. You have {ixQueſti- 
ons m Mocres Arith. 


Log. of 1,06 0.025306 
+ Year 0.012653 


5 Year 0.006326 
Month 0.002 109 
Weeek o. 000527 
Day 0.900075 


wrought at large, the 
follow Ex2ns will 
make all ptain for 1. 
VR. Mr. Oughtreas 
ix Theorems after 6 
per Cem. wiz. A, B, 
C,D,EF. 

The. 1. P. lends to 


? . 1). for 3 years, what mult P, receive at the 


-nd of the term? A. 


The. 2. P. bath owing from R. 11. at the 
-nd of three years, and would know the worth 


in ready money ? B. 


Yearly, 

1,06—--0.0: 5326 

3 

A 1,10100,075918 


B ,$396z #7,92 4081 Ar:Co. 


So that A an- 
{wers the tult 
Quettion ; that is, 
P muſt recave 
11. and ,191 of 
2 1. that is, 35S. 
and iod. And 
B the 
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B the ſecond; that is, 16 y. 9 4.06. A is gotten 
by* multiplying the Log. ef 1,06 by 3; and B is 
the Arithmetical Complement of A. 

The. 3. Þ hath an Annuity of 1 /. per An. 
and R torbears payment to the cnd of three 
years, What will it amount to? C, 

The. 4 R is to pay 1 |. at the end of three 

ears unto P, and would know what rent is to 

paid yearly for that Debt ? D. 
Fuſt, 4. 1 
is 1,191--1 A-1=,191 3.281027 
=.,191, and 1,06-1=,oly.778151 


1,06-1=,06 C 3,1823 0.502882 

Aﬀer Sub- D ,31413 7.497119 Ar, Com. 
{traction it 

leaves the Log.6of C 3 1.3. 8d. and the Arithm. 
Complement is D. 6 s. 3d. ob. 

The. 5. PÞ has an Annuity of 1 4. per an. for 
three vears, and would know the preſcat worth 
in rcady moncy. 

The. 6. P hath 1 /. to beſtow of an Annuity 
for thrce years, and would know the yeariy 
The An 

n{werto 6, ,9, . 
the 5th The. is E- C Jel533 be oe 
21.13s. 5d.ob. ..'-.g yy 
$3. LO&4 orcs; 
7s. 6d. Thus 237414 9.573036 
for 11. the Anſwers are fhttcd to all the 6 Que- 
ftions, and th: ſme is to be perform'd atrer 
the like manner ,'{ the payments were half year- 


ly,quarterly, &-<c. :.ng the Log. anſwering as 

fore. And after v1 have toind your An- 
twer tor 11. by adi 7 its Log. + the Log. Of 
any other Sum, it 5.15 your dec, Ex. If 


352 |. 10s. were duc : years hence, and I de- 
fire to know what it is worth to pay preſently ; 
I add the Log. of 352,5--2.547159 to thc Log. 


( 
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B 3 924081 found as betore makes 2 471245, 
which is the Log. of 295 97, or 2951. 19s. 6d, 
the Anſwer. 


-"—_ concerning Free-holds to be bought and 
old. 

The Annual Rent, divided by the bare Rate 
of Interett propoſed , produceth the Sum of 
ready Money that Free-hold Eſtate is worth. 
Example : 300. per an. atter the ratc 6 per 
Cent. 15 worth 5200]. | ,06) 300,00 (5000, 

And it the Rent be 2 yearly or quarterly, 
divide by ,0296 and ,o1 467 4. 

Any ſum of Money (1000 1.) lying ready for 
a Puichaſc bcing multiplied by the bare rate 
of Intereit, (,06 ) produceth the yearly Rent. 
1000 X ,06 = 60,00 or 60 1], per annum. 

The Annual Rent (601) being divided by a 
ſum propounded (1000 1.) quores the bare In- 
texelt of 1]. 1000) 60,00 (,o6, 


Divide Unity ( 1 ) by the bare rate (,06) of 
11. the Quortent gives the number of Years pur- 
chaſed. ,06)1,00{16,6 5)1,00/29 B)1,00(12. 

If the Rents be 7 yearly or quarterly paid, 
work as you were tormerly directcd. 


| Y4 5 pc: Bo FIREF 4 
1; © nc} © 10} © In] © 1 
} = E: F i. 8. 9] 1 ( 
= 25-0 ---29-S---<<-2 $ 3-- - 
| 27 2 © 8 © NT. © A. 
I [5]4 44 _3]4+ oe 3_5 
ks 6] 5 1] 4 11} 4 7] 4 #4 
hs 71 $ 91 4 71] 5 2] 4 3] 
4 » - 6 - Th. ; SG 4 

g : 0 31 3 9 
*4 [117 97 4s 36 _: 
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The fir{t Column is of Ycars,the ſecond is the 
time to Purchaſc, the firſt Figure being Years, 
the ſecond Months. A Rent to endure 7 Years, 
1s worth reaay moncy atrer 5 |. per Cent. 5 Years 
and 9 months ; the third Column is at 6 |. per 
Cent. the fourth at $, and the fifth at 10]. 
5 |. per Cent. is at 20 years purchaſe, 61. at 16 
years and 8 months,$ 1. per Cent. at 12 years and 
an half, 101. per Cenz. at 10 years: So that 5 |. 
and 6 1. per Cent, may be uled tor Free-hold 
Eitatcs, and the $8 L. and 10 I. tor Houſes. 
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C 3. Of Plain and Spherical Triangles. 
Inſtead ot Chords, the Sines and M8 
were inyented, and brought to a Decimal Ra- 
divs; and it might be wiſhed, that the Sexagena- 
Account he je;t off,and the Centelimal taken. 
After the Logarithms,you havea Table of Ar. 
tificial Sines ant” Tangents to every degree and 
"The Sine or T f every Degree and 
me or Tangent © ce an 
Minus, it they be under 45 Deg. are found by 
looking in the Coluran on the lett ſide, rhe De- 


are in greater cs, and if above a5 deg. 
+ mg in the An my Fo pe 4 
count the botrom towards the top. 
Example : The Sinc of 13® 3&/ will be found 
9.368185 ; the bay = 9.380354 ; the Sine of 
67? 2&/ will be found 9.965090 ; the Tang. 
10.379213 : The Complement of any Degree 
and Mmure being rhe Remainder of the {ame to 
go? , anſwers in the fame line in the two out= 
moſt Columns ; as to 229 1o/ anſwers 67® 
jo, and {> doth the Sines and Tangents, 
the Sine of 229 1o/ _ 9.576689, the Sine 
9.965653 being irs Complement or Cotine of 
679 59 ſtands next; and fo of the Tan- 
ents. 
Now to find th: degree and miaute anſwering 
tw any Log. given ; iuppoſe the Sine 9.457584; 
I ſeek this in the Tavic, and find it anſwers 
16* 4»), and to this Tang-nt 10.475419, 71? 
39), an1 it you ſcck for every {:c14, vou mu t 
take the Bifrence of thoſe rwo Log. b:twict 
yours and the ]:iler ; then ſay, As the hr{t Ditte- 
rence, I: to the other Difference : : $0 is 60, 1Þ 
the Seconds ſought. Ev. The Sine 9.500163 be- 
ing given, the next lels in the Table 9.499963, 
the difference 200, * Th: Tabular diff. 3 79,thum 
ſay, 1t 379 69, 200, it will give 32, 5 theox- 
E 2 reſpond: ..t 
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refpondent Degree, Minute, and Second,will be 
182 2&/ 32/7, This being learnt,we come tr the 
PCtrine of Plain Triangles,but furſt know theie 
Charadters ; 4 an Angle; rt 4 a right Angle; 
Lz Side ; Hyp. the Hypothenuſc ; Ba. Baſe ; Ca. 
Catherus, {\ Triangle ; Dar. given ; S. Sine ; 
T. Tangent ; Col. Colne ; Cot. Cetangs. 

A Of plain /\ s, let every rt angled / be no-, 

red with three Letrers, A, B,C; It A 
(rt. L) bethert /, BA the Baſe, CA the Ca- 
thetus or Perpen. and B C the Hypo- 
P, 1) thenuſe,and all oblique /\s with BUD, 
b 2) Ict BD be the Baſe ; then obleryethelc 
Prapoſutions. 

Prop. 1. The Sides and Sines of the oppoſite 
Angles are proportional, and in any Triangle 
where two vides, and one Angle oppolite, are 
given , and it be required to find the Angle op- 
pv.ite to the other lide; ASL. . S. £ opp. :: L 
S. £ required : Or if two Angles, and oe Side 
oppoine, the one be given, ro find the 1. op 
tuc to the ether ; Say, As S. £1. opp. ::S. 4. L 
required: this reach©th generally to all/\s. Note, 
that ip art/\/\\ if one acute Angle be known,the 
othex'is known, becaule it is the Complement to 
gg9-, and in an ©0111 / it rwo A les be 
known, the third is given, vecaulc the Comple- 
ment 10 189?, 

Prop. Il. Iart {/ s. As one Side to the 0- 

ther :: So is Rad. to the Tang. of an 4 

(F. 1.) _—_ to thc other, BA . CA:: Rad. 

t. L 


Prov. 117. In every plain /\. As the ſum of 
the two Sides, is to their Difference :: So is the 
Tangent of half the ſum of the two oppolite 
Angles, to the Tangent ot halt thcir Didier 
therefore if two Si. es and the Angle included be 
given, the reſt will be known. 

Lrop. TH. As the greater Side, to the Sum Pd 

c 


. 
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the reſt :: So is the Diff. of thoſe two remaining 


S} es, to the Diftcrence 


of the Segments of the 


Baſe ; the Perpendicular will fall in the middie 


of the Remainder. 


Theſe four Prep. will reſolye all plain / s. 


Ex. Inthe /\. BAC 
rt { at A. Let the Hy- 
pothenuſe B C be gi- 
ven, and 4 B to hhgd 
the Side CA. By the 
d. Prop. 

Having B A the di- 
ſtance from any place 
to the foot, 1124 tcet 
or yards, and { B 289 
20/, to hn {thc height 
C A 606 feetor yards: 
By Prop. I. Fig. 3. 


Rad. 902 --- 10.000002 


BC 1277—- 3.106191 
t: {B28229/--9.676321 


CA 606 — 2.782519 


Rad. 90? -—-10,000020 


BA 1124— 3.950766 
t: : B2$8®20/.-9.731746 
CA 606 -—- 2.782512 


—_——— 


In the oblique { /\, DBC, Fiz. 3. having the 
{CDB 43? 2&,, andthe CBA $58®, the 
DBC will be 1:2, and the LDCB 14% 4y, 
the firſt two Ls arc had by obſervation, the 0- 
ther Complements , by the 7. Prop. you may 
have DC 33s, and B C 271, which are the dh4- 
ſtances from I) and B to C, though you came no 


nearer than D. Like- 


- Wiſcin the rt{ /\ BCA, 


fuppoli C A ſome 
DS ans, 
after the les at D 
and B be taken, and 
the diſtance B C 271, 
as bsfore; you may hind 
by the 7. m— CA 
230 {cet , yards , Oe 
che height, and BA 


Ly 4 * — —— ca— 


D B----- 110 2.600550 
8.C. 43220/, 9.38364)7 


LB C— 271 (2.43JO22 


S.DBC-- 580[9.928420 


LD C--335 2.524965 


thc difbunec 143,7 ; and by hes two laſt Exam. 


3 al 


(5+) 
w) heights and diſtances, whether acceſſible or 
no, are taken. 

2. Of Spherical Triangles,and firſt of rt { /\s. 
In theſe there are hve Parts, beſides the rt L, 
(which is no part) to be coniidered ; in the /\ 
ABC, (Fg. +) A is the rt Z, the Sides B A 
and C A are taken {1mply , which make two 

rts, the 4 C and B, and the Side B C by their 
ka lcments, which make three parts, five in 
all : Thice of theſe always fall into the Que- 
ſtion, whereot rwo are given and one deman- 
ded ; and theſe three in the Queſtion cither fall 
all rogerher, as B, BA, AC, or BA, AC and 
C, or AC, C, BCorBC,B and B'A,or C,BC 
and B, in all which fiye caſes BA, AC, C, Band 
B C, are the Means, and the other rwo the Ex- 
tremes, or a {under or disj ; as, BA,BC 
and C; BC, BA, CA; C, Band BA, wherein 
B A, BC and C, which are ſeparated from rhe 
other two, are callcd the Intermedials,the other 
the Oppohres. | 

A. 1. As Tang, of one Extreme,to the Sine of 
the Mean : : $0 15 Rad. to Tang. of the other. 

A. 2: As $i. co. of the one oppolite, ro Sine 
of the Imtermedial : : So Rad. ro the Cofine of 
the other. | 

By theſe two Ax. and the former obſervations, 
ary pat of a it { /1 may be gorten by knowing 

rwq parts: Ex. In 
As Rad, - 1 0.0PPMOO the dh he? _ 
$i- BC, 34 20/—9:753 2$4 . TD reprevent.” 
Ki. B,oes Mo DIEIS EquinoCtia} Pojnr , 
—- = -- - and theAngle of the 
$ CA, 13? —-9:351984 preateft Dec. 23® 
zo/, and BC a part 
ef the Ecliptick 349 20, I demand CA the 
. HereBan! BC are given, C A deman- 
d&d. CA are digoyned, and B, BC, are the 
wyoucs ; theretoxe by the ſecond AÞ. 0+ of 
y. 


£a <A ..c a 3z4 XG aA . 
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Coly. BC :: Si. ca B. Sine of CA; bur you 
arc bid to take the Complements of B and 
therefore as in the work, R. $i. BC:: Si.B, 
Sine CA; this is plain and ſuthcient for rt 4 


C8. 

Of oblique Spherical Triangles, the Parts are 
lax, three Sides and 3 Angles, whereof three are 
given, and 1, 2, or 3, may be {ought ; four of 
theſe (x are called Ingredients, whereot 3 muſt 
be given and one ſought : And of theſe 4, there 
may be three ſeveral Divitions ; Firſt, rhey may 
be oppoſed one to another, as |. to L, an11. to 
{, or contrarily, and then S. £.S 1.:: S. 4.8, 
L erS. 1.8.4 :: $8.1. S.{. Secondly, they 
all follow together ; or,Thirdly, three to i 
and one remoyed. In the two latter , ye: 
ſought may be found at two Operations and no 
more,by lerting fall a Perpendicular,which mutt 
always fall from or upon one of the Ingre- 
dients, and never from or upon two. For the 
Calculation of any of theſe, obſerve the Rules 
following. | 

I. The Perpendicular bcing let down,the tewo 
Ingredients lett intire armexed and grven, muſt 
be marked with the Letters, B BC the { 
and Side given. 

II. One of theſe two, eirher B or B C, muſt 
begin the account of the four Ingredients i the 
Weltion, and the Perpendicular muſt always 
tall upon B D extended if need be. . | 

TIT. If the 4s ar B and D be both acute, then 
the Perpendicular will fall within rhe/\and ther. 
DA = BD -- BA, and { DCA = L BCD -- BCA, 
as m the fifth Kg. Bur'if the one of Bor D be ' 
obtuſe, and the other acuce,then will ir fall with- 
out, as yon may perceive mn the 5, 6, and 7 Hg. 
Then DA = BA-+ BD, and 4 DCA = BCD=+- 
BCA, as in the fixth Þ:g. or DA.-= BA—-BD 
ap DCA = BCA .- BCD, as un the 7th Fig. 

. | E 4 IF. The 
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IT”. The order being _ as before,cither at 
B or BC, either all four will follow one anorher; 
or elſe three of them, and the fourth removed 
trom the reſt. 

VF. After the Perpendicular be let fall,the Sides 
BA, AD, or the ls BCA, or ACD, or ACHB, arc 
found our, as in rt anglicd Triangles. 

After DA and BA,or { BCA,or ACD,be found 
as betorethe Trianglesare found and performed 
by two Cale!, and each Caſe two Problems. 

Ng I. Where all four lagredients tollow cach 
other. 

Probl. 1. Leader BC thus, BC, B, BD, D, 
and cither B D, or D ſought; As Sine DA. . S, 
BA::rB.rD. 

Probl. 2. Leader Brhus, B, BC, BCD, DC, and 
either BCD, or BC, is ſought; ſay, Coli. DCA . 
Col. BCA ::tBC. tDC. 

Caſe 11. Where three follow immediately and 
one ſeparated. 

Probl. 1. Leader BC thus, B C, C, CD, and 
RD, and either DC or BD are ht; ſay, Coli. 
BA. Col. DA :: Co. BC. Cot DC. 

Probl. 2. Leader B thus, B, BC, BCD, and D, 
and cither D or BCD are required; ſay,Si.BCA . 
Si. DCA : : Coli. B . Co'. D. 

Laſtly, in the two Caſes , Firſt, where three 
Si'es arc given, to find an Angle: For Exam. 
Fig. 8. b, in the /\ B CD, let all the Sides be 
given, viz. BC 38,30. CD 70, and BD 60; 

the Angle C be ſought : Firſt, ſer down 
the Arith. Compl. of the Sincs of B C and CD 
ng the { fought. Take the Difference of 
theſe Sides, and under that Diff. ſet down the 
third Side, take their Sum and Difference, and 
ſer down their Sines ; laſtly, fm up all the 
Sines,the half Sum will find out an Arch among 
the Sincs, which being doubled, will be the Ll. 


© 
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Si. 

BC 38 30 Arith. Co. 0.205850 

CD 7o oo Arith. Co. 0.027014 
31 30 Diff. 

B D 6&0 oo Thid Side. 


Z. 91 30 
% 38 20 
Half 'Z. 45 45 Si. 9.855096 
Half X. 14 15 Si. 9.391205 
” Sma-—--19.479163 
Half rm 9.739582 
Sine of 232 18/, double136 = L G. | 
And if 4 (Gs be given, to find a Side, it inſtead 
of the greateſt { you rake its Complement to 
182,the /s will be Sides & Sides Ls,as m the laſt. 


SJ.4. Of Longimetry,Planometry &Stereometry. 
Note 1. The meaſures uſed for lengrhs,as you 
had them in Chap.v. are cither Inches divided 
into 10 Paris, Feet divided into 100 Parts or 12, 
Inches, a Gad or Rod divided into 10 Feer, 
and a Perch or Pole divided into 100 Li 
containing 16 Feet and a half, or.18 Feet; 
or any of theſe may be uſed as occation requires, 
2. Care muſt be had, that in meaſurmg any: 
Line or Length whatſocyer,you derive not trom 
2 {trait Line; therefore ſect up ſmall Pikets be- 
twixt you and the mark that may direct the 
Linc; or if you meaſare by a four-poſs Chain, 
then the hindermoſt man look that the Leader 
go ſtrait, or cover the Mark. If a Line decline, 
and you would know the Horizontal Line in 
2ing down a Precipice at the end of the Gad 
or Rod held Horizontally, ler fall a {tnall Stone 
or any ſmall Weight that will ſhew the Point 
where you mult hold Horizonrally again. 
3. To levcla Length or Line,or ro know what 
difference of height in riſing or falling bers 
place 
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place to place, which is a very u Praftice 
tor carrying of warer, nr of undcr d Adits 
or Soughs,take theſe Rules: Let your Taſtrument 
h* carctully and truly made,whether it be a Wa- 
ter Level,or (which in my opinion is the beſt) a 
Braſs 7, the Sights to be two Proſpect Glaſſes ; 
which may be had of the Mathematica'-Inffru- 
ment-makers about London, with Direftions a+ 
bout it : This Kind of In(trument will ſuffer a 
diſtance to a quarter of a Mile, or more it need 
be ; and there mult be two Mark-boards placed 
on Pike-ſtayves, that your Companions may litt 
up or down as you {hall direct them. 
Ser the Level as near as you may inthe middle 
wixt the two Marks, which your Companions 
1d upright in their hands with the ſhipping 
Marks, and far{t turning to one, cauſe him to 
hold or ſer his Sight even with the level Sights 
and fo the other ; the difterence betwixt oſt 
Sights in Inches and tenth Parrs gives the aſcent 
or deſcent ; this is tor one {imple Station : But 
if it require many Srations with aſcents and de- 
{ocen's, then in a Note-book fer down your back 
Srarions in one Column, and your fore Stations 
in another, ſum up both the Columns, and rake 
rhe difference of them; it they beequal,che two 
places are level; if your fore Stations exc-cd,then 
th: diftzrence is lower; it otherwiſe, higher ; 2 
Ile practice will inform you fufhciently : In car- 
rying aSrream or River,as the New Water trom 
a little above Ware to Londo 1,or cl{xwhere, you 
mult all»w a Foot,or a Fozr and two Inch, tor 
a Mile in deſcent, or more, if your fall require 
it ; and this becauſe of the diſtance of the: Tan- 
g-nt trom the Surface of the Globe of the Earth 
inevery Mile ; and thdin a Mile it will be found 
but 6 laches, yer ir is better to hold to the furer 
tide, Now for Comm n Sewers or Paffages to 
carry away th: Water and Dirt of Srrzers in 
Towns 5 
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Towns ; for every 1o Feet you ought to allow 2 
or 3 Inches as your tall may be, which in every 
100 feet will be 1 foot $8 inches,or 2 foot 6 inches. 
3. For the length ot unapproachabic Lines,as 
thoſe of places betieged,or of heights or dittances, 
they are found by refolymg aTriangle that hath 
one tide, and all rhe Angles given, as in Prop... 
+ Plain Triangles is ſect Jown.es you may fee in 
F;z.3. Carc muſt be had,that the Angle BCD be 
n0t to0 Acute, w12. never leſs than 2 degrees,and 
therefore it will be belt,if the ground will give 
cave, to go from B, not in the right Line ABD, 
#.atto go off trom B towards F at right Angles. 
For a diverſion,l will give the heights ot tome 
Pyramids, I Obelisks, and Pillars, in the 
maeature of Engliſh Feet ; as when S. Paul's Stee- 
ple had irs Spire on, the Stone-work was 260 feer 
hizh,and the Spire as much, which was 520 feet 
in. all,and wil] be tound as high as any Stcept in 
Chriſtendom, only that at Cremona in Italy be- 
ng 528 teer excepted, the Ball on St. Peter's in 
Rome is 456 feet ; the Steeple at Roan in Nor- 
mandy is 399 teet ; at Strasbourg in Germany 
431 fret; at Landhoven m Bavaria 451 feer ;art 
Mcdens in Italy 279 feer; the Tower Alinel in 
Bononia 1n ab 316 ſcer ; Lanthorn at Genowa 
:2.4 fcet ;the highelt of the Pyramids 1350 teer, 
the lower Pyramids 883 ; Boſton Steeple in Eng- 
land, a Stone Steeple without Spire, is 264 teet ; 
the height of the Obelisk in Rome, (removed by 
koy-1t ano to Sr. Petcr's) was of one Stone 78 teer 
ind an halt high, 9 teet 2 inches ſquare at the 
greater end, and 6 feet 2 inches at the top, 1t: 
/t-nds now upon 2 Pcdeſtal of 12 teet and an 
t aif high, and the height of the brazen gilded 
("rofs 1« 19 feet and 2n half, ſo now the whole 
livight is 110 feet and an halt in all. 
4. Betore we come to the meaſuring Plains, it 
will be zcquiſite to ſhew, 1. To raiſe a Perpen- 
dicular 


-- 
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dicular from a Line, Fig. 9. Suppeſe on -, rake 
ab=ac, opcn your Compalles to above halt 5 c, 
and crofs two arches at 4, a 4 is a Perpendicular. 
2.Todoit on the end ot a Line,ftrike anArch a 6; 
ſet the ſame wideneſs from d tob,and {trike ano- 
ther Arch at c, which with a Ruler laid upon d 
and 6 croſs at c,then is c # a Perpendicular. Sce 
Fig. 10, 2. To let fall a Perpendicular from 4 
upon the Line 6 g, F.g.11. ſetting one foot in a, 
croſs the Line in b and c, from 6 and c, opening 
the Compaſies,make a croſs at e,lay a Ruler by s 
and e,& draw ad,which is a Perp:ndicular to bc. 
Laſtly becauſe hereafter there is great uſe made 
of 2 Squarc,l ſhall ſhew you,how any 7oywer or 
<kilfal Carpenter may make one that will very 
well ſerve your turn for ſurveying or plotting any 
Grounds, Yards,or Courts, and for meaſuring the 
ſame. Get a drycd piece of Box or Pear-trce that 
will bear 3 inches or 3 inches and a half Diame- 
ter,and turn it flat on the top round, with a neck 
to fit for the head of a Staff ; find the Center,and 
draw 2 or 3ConcentricalCircles,as you (ee, Fig. 12, 
and Circles on the edge,divide the Curcles into 
tour Parts,as you fee in the Figure 846c, then 
take a Whipſaw very thin,and ſaw by the marks 
the two Lines ab and c d at right Angles pretty 
dcep ; this will make a good Inſtrument for ſet- 
ting off Perpendiculars when you have occaſton, 
Suppole ( F:g.13.) a, b,c, d, e, f,g, Þ, were 2 
Field,l come to a,and ſetting a Becon there and 
at the comers] meaſure ac,and as I goyfhnd at 
what length by the ſquare the Perpendiculars 1 þ 
xa and kv will be,l meaſure all thoſe Perpendicu- 
lars, and fet them down in my Book, I meaſure 
eb and the Perpendiculars » p and n0,and {o all 
the re{t as you ſee in the Figure; and to lay the 
obſervations down, I de no more but draw a Line 
ac by the icalc,and prick down the poiats 7 k and 
x, and railmg Perpendiculars I fer off 1 þ, k b, 
an 
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and k f, which give me a,o,c,dand þ, IT draw c 5. 


ke and upon it prick down n, y, and m1, and fer oft 
Cy no and mp, and fol w d with the relt of the 
A | Figure, and I deal fo wich the reſt of the Clotes 
b; it there be more, and add all together. 

O- | Laitly, tv find the leng'11 
a 11.017453292 of a Circular Line, citacr 
-c |; 21.03490655%5 whole or part,from Degrecs 
a " 31|.952359877 and Decimal Parts, may ve 
” 4 |.0©59813170 done by this Table; the firit 
3 6 1.037:66463 Column are De- ___ 

- 61.004719755 pwreegor Decimal 225359 
bo 7 1|.052173047 Parts, ſecond Ra- ETEY 
a 0 |.1 390 20340 dius 15 Unity : As ph A F 
w 91.137979033 for Ex.329 and © vg 
i 16/ Dec.Parrs; An. .56128 of 1009019, 56128 
s Note Il. Planometry, or the meaſuring the 
; ſyperticies or plancs of things, is done with the 


{quares of fuch meaſurcs, 25 a ſquare foat, ſquare 
mch,fquare yard,{quare perch, thar is,by ſquares, 
whoſe Sides are an inch, a toor, a yard, a perch; 
ſo that the Arez of any {upcrhcics is faid to be 
trund, when Iknow how many {uch {quare inch- 
cs, teet, yards,Coc it containerin. 

i, The Area's of {quires and oblongs are 
known, it you mvitiply one h1de by another. 

2. The Area of any plain Triangle is gotten 
by multiplying the Bac by the Perpendicutar,and 
taking hal: the Sum, or the Baſle by nalt the Per- 
pendic.:]Þir,or the Perpendicular by hait rac Bate. 

Or with itthe Perpendicular at all, add up all 
the iides and rakehaltthe fumytrom this inal tun 
1 take ever y ide, which call rac three 1 irterences, 

ruitiply theſe rhreeDifterences and the nalt Sure 
continually rogerher, the i1quare Root ot rhe lait 
Product ſhatl be the Area of the Triangic. 
3.To meaſure any regular Figure that nas equal 
{utcs, multiply halt the fum ot the [:des by the Per- 
pend:culartrom the Centre ro vac of thee 1245, 
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To find the Perpendicular, conceive a Triangle, 
whereof one Side is the Side py Ang;c op- 
polite 15 the L atthe Centre, t 

ot its Complement, to tiad the Perpendicular. 


; L. This Table will preſent 

{| .658]1.520 oh ry) ps theQuadratrix 
(J|1.000| 1.002 under Q.or the Side under 
5 | 1.312! .7624 L.forany of the ten Regu- 
6|1.612] .620 Jar Figures,whoſeSide is 1. 
7|1.994| .525 Ex. Suppoſe the Side of 2 
812.196] .455 Pentagon be 70.51, what 
9| 2-487 | -422 is the Superficics? Say, 
1012.7691 .361 Ag1. 1.312 ::. 7051; 


Anſw. 92.52 the Quadratrix, and 92.52 x 92.52 
= 8558. Having the Superhcics, take the 1q. 
Root ot it, and fay,As 1 . .7624 :: SoQ, to Side, 
4.The Hrea of any four-{11ded Figure,two l1des 
wherect are parallel, is gotten, it you multiply 
the Perpendicular from the one parallel fide upon. 
the othcr by the half ſum of thoſe parallel kides. 

5 It thc higure be of many (1des,calt them into 
Triangles,as you may ſce in Fig. 13. And if any 
{16 be crooked as you fee þ g in that Bag. draw a 
Linc rtrat ſhall leave as =S out as it takes in; 
1 if it bc irregular rowards a round, asin F/z.! 4. 
torm a Triangle, as c h d that ſhall equal it. 

6. The dimeniion of Circles, and other round 
F12ures, are gathered from their Diameters or 
Cucumtercnces : Let D. tgnihe the Diamerer ; 
P. the Periphery ; Dq, Pq, the Square of the [) 
or P ; |. the Side, as betere ; (). the Circle ; 
R. Radius, or halt of the D. Then, 

AS 7.22,0rT 113 . 155,0T 1. 3.1415926 ::59 
is any Dto P ; and fo Dq, to the Superhicics of 2 
Splice ; and fo is Dx the Axisof a Cylinder, 10 
its 5! pC1 [xics; and 1o is halt D into the Side, fe 
the Supcrhcics of a Conc ; and fo is the ſquare 
cf the Chord of half the Segment of a Sphere, 
w the {vperhcics of that Segment, 


ce other Angles half 


Az 
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As 22 . 7,0r 355. 113,0T 1.9. 2.8310 :: So 
P. D. fo Superhcies, to the Dq of the Sphere. 

AS 7x4.22,0r 14 ,11,0rasS 1 t0.785399:: So 
Dq rea; and fo is the Sq. of the Dx 1. folid Cy- 
linder; So Dq x 4 Ax. to the ſolid of the Cone. 

AS22 . 7X4,0T-11 . 14,07 AS 355.452, Or1. 
1.273239 :: So isthe Area of the ©,to tur 1q, 

A$22X4. 7,0t as 88, 7, or a$14209 . 113,or 
1 to ,079577 :: $» Pq. Areaof a), and fo 
Pqxl. to the ſolid of a Cylinder. 

As 1 to 707107 :: D. to the Root of a ſquare 
to be inſcribed in a. As 1. $86227 :: Þ. to 
the Root of a {q. equal to the ©), which is the 
{quaring of a (C). 

As 1 to .855c4 :: D. to the Root of a Cube 
equal to the Sphere. 

As 1 10 1.772454 :: D. to the Root of a Sq. 
equal to the ſuperficies of a Sphere. 

As 1 t0.523599 :: Cube of D. rothe Sphere, 

As 1 t01.505859 :: Sphere to Cubc ut the D, 

As 1 to 282095 :: (-) to Root of a {quare=to 


the Area G). 
» ob q 
AS 1 . .225072 : : So 1s Þ. tothe Root of the 


As 1 to.25G556 :: P. to the Root Cube of 4 
Solid = the SpLY 1C, 

As 1to.564i89 :: P . Rootſy. = ſuperhicies 
of the Sphere. 

As 1 to 016827 :: Cube P. to the Sphere. 

As1 . $9.217626 :: Sphere, to Cuve of the P. 

As 7x6 . 22, or 1t0.5236 :: D. cuacd, to 
the ſolid of a Sphere. 

As22 . 7X6, or 1 t01.90486 :: Svadity to 
D. cubed of a Sphere. 

A Cone,a Sphere,and a Cylinder,that have the 
ſame height and Diumeter, it the greatelt Circle 
be equal are as 1,2,3 ; theretorea Cone is I third, 
and a Sphere 2. thirds, of a Cylinder of the fame 

© 2. height 
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keight and D. therefore, As 1 to25.1327 :: 50 
D. cubed; to the Cylinder. 

7. The Practiſe followeth. I. In ſurveyi 
and meaſuring of Land, meaſure with a Perc 
or Pole = 16 fect and an half, divided into 100 
parts; then by tlic aforeſaid Rules, how many 

uare Perches there are, that is the Area of that 
Cloſe or Ground, which divided by 160 ſquare 
Perches, ( for ſo many are in an Acre £40 x 4) 
t gives you Acres, the Remainder, accounting 
pd, wir tor a Rood, arc Rovuds and Perches. 


This little Table turns Perches into Acres, 
Roods, and Perches, upon {1ght ; the Numbers 
M C X undcr ac. are Acres, 


« 7. Þ.Jac.r. þ. r. p. Wder r. areRoods, 
FE R Fl, 2 So - and under p. are 
2112 2 oſt n oo zo Perches: e firſt 
3 18 3 oj1 3 200 30 Column are cither 
4125 © of2 2 ot 'o fomany Thouſands 
5{21 1 of3 © 201 10 under M. ſo many 
6137 2 0j3 3 01 20 Hundreds under C. 
2143 3 oj{4 1 2ojt 3o or {ſo many Tens 

co 0 05 © ©2 o©o under X. 

9};66 1:05 2 2012 10 


As for Example: 7854 Perches are given, 
Which I ſet down as you fee, and take the num- 
ber ot Acres, Roods, and 


lh . p o Perches, anſwering cach Fi- 
800- 5 © o B&Ure, and it makes in all 
5o-O 1 1o 49 Acres and 14 Perches. 
Si o 4 vomctimesasin {mall Back.- 
{ides, Courts, or other ſmall 

49 © 14 places, the meaſure may be 


y the Foot, and then this 
Table turns any rumber of Feet into Acres, 
Roods and Perches,at the firit view, to be opert- 
q<d with Fect,{as the laſt Ex.) Roods, Perches ; 


the 
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Nh 
= 


CM F 
Yo W553 1.5 8.55654 Ws: 
1] 2 1 5 3 Je. 1 Ap ;Þ I 00 
> SÞ+ $444 IJ 126| 7 945 200 
3 3 21 257jo 2 2o F3jli offi 28 
4| 9 © 29 70[> 3 26 252/14 I891 128 
[11 1 3& I$6[0 © 23 1791 99,1 228 
6113 3} 3Z 246ſo 1 20 1095j22 11/2 +56 
7116 © IT F4j' 2 17 33/25 1942 156 
virs$ 1 18 14chi1 3 13. 232[29 1962 256 
glao 2 25 225120 10 15933 173 84 


the numbers under feet are odd feer; the ſecond 
Column is one Hundred Thouſands. the third 
eta ens of Hants the fourth Thouſands, and 


raratong to another as the Squaresof 
their ke ides; therefore, As the ſquare ot'1 8. Py 9 
ſq, of 16.5 ; or, As the e (got 12 (=144)rothe { 
"Tz 121) :: the tent in Stat 
Acres,to the FL. 4. inWoodland.And,As 1 44 tg 
196 : :.So Foreſt Joey to Woodland ACtes. And, 
As 121, to 196 :: So Foreſt Acres, ro Sraturp 
Acres. 

FF. In _— of Payings, Plaiſterings, 
Wainkoongs, ao aintings, you' uſe the Yard 
or if you meaſure by feet and tetith 
parts, then eve 9 feet {q. makes 2 yard, all of 
them require t os ſuperficics, therefore 
you muſt meaſire wherever the plane of bruſh 

oes. The Paviers muſt lay good Foungations, 
and ram well ; the Phaiſterers work with 
Materials & Size; theWainſoting well wrogght; 
and the Painters ro lay 4 good Ground and work 
with Oyl and White Lead. 

. Carpen gh work,as Arey ehnjyecr 

fig, and fo Tiling, Slating, my, 


Lon ithe Kee] x of whete Pay hang 
mea by: uareof 10 pe t60 Ore et 


every 


© that if y mea by » zo foot R 
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every ſoot divided into 10 parts,all will come in. 
to fect, and cutting off the two laſt figures, the 
Remain will be Flores or {qu. of 10=100. 

Brickwork is meaſured by the Perch of 16 feet 
and an halt, the beſt way is to meaſure by the 10 
foot Rod laſt ſpoken of and caſting up thekrea by 
multiplying one {ide by anather, it will produce 
{q. fecr, which by this Table is Ry brought 
into {quare Perches. The hrit Column are Feet, 
or Thouſands, or Hundreds, or Ten Feet, as the 
cithcr ſo many X A. ſecond, third, fonrth, and 
fifth Columns anſwer. 


X M, M. C. X. 

p. 9. f|?: 9. f. 1p: 4. #14 f 
I| 36 2 63] 3 2 41 I 31 10 
2 | 73 1 58] 7 1 264 2 62 44 
3/110 053h]11o0 <{L|1 o 26 30 
| 4[146 3 55114 2 52[1 157] 40 
15 [183 2 40[18 1 31s 3 20 $0 
61220 1 35 |22 o 10]2 © F2 60 
[7|:537 0 43[25 2 57]2 2 14]1 2 
$8] 293 3 4129 1 36]2 3 47[1-12 
91332 2 25133 © Ig]; 1 1011 22 


Exam. In 36542 ſquare feet, what perches, 
quarters,and tet ? An. 134 perches,o q. 57 tcet. 
This ſuppoſeth that the 
30000 | 110 © 53 Na + Vw 1 of 1s brick and 
6000] 22 © 10 half thick, but if the wall 
Soo 3} 3 20 be moreor leſs thick, &- 
40 42 count it by half bricks,as 
2 2 3 forbrick and half,4 for 2. 
— bricks, 6 for ; bricks cc. 
134 © 57 andfay, As3,to any other 

wall in balf bricks :: So are the perches found b 
meaſure,to the pcrches to that other wall in half 
bricks. Note, That 272 one quarter of ſquare 
feet is a perch, 68 gne quarter, 136 half,and 204 


QUAITCTE, | 
Tapeſtry 


Q> 
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? Tapeſtry is meaſured by the Stick =27 inches 
or 3 quarters of a yard, in a Stick =729 {quare- 


—» tp ” W of 


inches. This Table gives Sticks, Quarters, and 
Inches, an{wering to any number of Square 
tnches meaſured by Inches. 
X M, M. C. 

inc. . imc44. 
8] 
I 77) 
8411 
172]: 


1 7 
Y 2 
o 
I 
SIA 
© 
2 
3 
| | 


+ 


I68[3 
7413 154 
163 
7014 172 
| Board, Glaſs, &c. are meaſured by the foot, 
divided into 10 or 100 parts, or by inches and 
10 parts, and then this Table will turn the 


M. C. R. 


f. qe inc.'f, q. inc. q. inc. 
Io 


© eo Abu nm - 
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te 
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Inches Square into Feet, Quarters, and Inches, 

9842 fq Inches =68 f.1 4.14 in. f. g. inc. 

_ 9000 62 

; 800 F 
= 40 
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In either Board or Glaſs, if the breadth be gi- 
yen,to find how much of that breadth will make 
a foot in length. Divide 1 by the breadth in feet 
and 100 parts,the Quoticnt gives part of a foot ; 
if by inches, divide 144 (12 x 12) by inches and 
parts. ; | 
It you meaſure by inches and 8 parts in the Fi- 
gureadjoyning,you may turn them in feetand 10 


parts by inſj the two middle lines being 
inches and parts above you have feet and 10 
, below Timber. mealure. 


' Noxze 11]. Stexeometry, or meaſuring of Bo- 
dies, has two Multiplications or three Dimen- 
{ions, and is yalued by the Cube of ſome famous 
— as an inch Cube, a toot,a yard,or perch 
Cube. 


A perfect Cube is known, by multiplying the 
ſide Lo it {cif, and that Ia by the fine 


in. 
hay Parallepipidon, or an oblong Cube, a Prif- 
ma, or 2 Cylinder or Pillar; firſt,gct the ſuperti- 
cics at the end, and multiply that by the height 
or perpendicular, from the top of the bady to the 
plane below. 
A Pyramid or Cone is meaſured by the ſuper- 
— {ns Baſe, mnltip!ied mto one third of the 
xcight. 
he five Regular Bodies, viz. Terahedrum, 
Cube, Octohedrum, Dodecahedrum, and Icoſa- 
hcdrum, are meafured as in the Table. Say, 
As 1 . fide of the Dod :;S0 
Cube. Side. 778 . Cube 


Tes. | .490[/2.049 As 1 . Cubat. of the Dad :: 
OF. | .778|11.285 So 1.285 . Sidc. 
Cube|1.000|/1.,000 The Cubatrix multiplied 


Jcoſ. [2.928] 771 into it ſelf twice, gives the 
Dgd. 2.003| .597 Solid, and is the Cube Root 
of that ſolid body. 
To meaſure the Fruſtums or parts of mo 
m 
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mids or Cones, (as tapering Timber is) fv 
the Pyramid or Cone, faying, As difter. of the 
breadth at the two ends, To the length between 
them : : Sothe breadth of the greater end,7o the 
whole length of the Pyramid or Cone. 

Chis gives you the length of the top-part; find 
as before the ſolidity of the rop-parr, and the 


. whole ſeverally, ſubſtract the ſoltdity ot the top 


from the whole, leaves the folid. of the Fruſtum. 
F-1tana tound the Obelisk, by him removed to 
St. Peters, to weigh 529 Tuns, 11 Hundred, 2 
Quarters, and 3 pound, Avcrdupois. 

The ufual way for this rapering Timber, is to 
meaſure the ſuperficics mn the midit,and multiply 
i: by thelengrh, whichthough it be a falſe Rule, 
yet if it be doneat many lengrths,ſuppole at every 
5 or 6 feer, it will be very near. 

All bodies one to another arc in proportion as 
the Cubes of their like Sides. 

— Themeafuring of all bodies that have curved 
{uperficies, or plain-curved, follows. 

Spheres, Cylinders, and Cones, you have their 
dimenhons and meafures amongit rhe dimen- 
[:0ns of Circles and round Figmes in Planime- 
tt'y. 

To meaſure the Truncus or part of a Cylinder 
thar leans, rake the ſuperticics of the Circie, and 
adding the longer and ſhorter {ides of the Trun- 
cus, rake halt, Iet that be the height. 

The ſector of a Sphere is meatured, by mulri- 
A ring its ſuperticics {pherical by one third of the 
xcighr. 

e ſegment of a Sphere, meaſure it as if a 
ScCtor, and ſubſtract from the Sc<tor the {olidir 
ot a Cone, whoſe Apex is in the Centre,and Baſe 
the Area of the Segment. 

The folidity of a Spheroid is gotten,by multh- 
p!ying the greateſt Circle into two thirds of the 


Axis, about which the Spheroid i made. 
The 


| 
| 
| 
' 
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The ſolidity of the Trunk of 2 Spheroid cut off 
with two Circles at right Angles with the Baſe, 
uch as our Wine Caxk are, is gotten, by adding 
two thirdsof the Arca of the Circle at the bung 
or middle, and one third of the Area of the Cir- 
cle at the head together, and multiplying the 


tum by the length. 


The ſolidity of an ob- 
tuſe Parabolical Conoid is 
otten by multip'ying of 
the Area of the circular 
Baſe in half the Axis, but 
of an Acute one into cight 
fifteens of the height, 
2.The practice of mca- 
furing Solids follows; tur{t, 
for meaſuring Timber or 
Stone, by the toot divided 
into 10 or 100 parts,mul- 
tiply as before raught, the 
Anſwer will bz in tect and 
decimal parts; andif you 
meaſure by inches and A, 
parts, you may put 
RY into font bind de- 
cumal parts by the Table 
annexed. But if you mult 
meaſure by inch meaſure, 
caſt all up in ſolid inches, 
and then by this Table 
find the fold fect, quar- 
ters and inches. 


324 | 3 qu. 
216 |2. qu, 
108 | I qu. 


If any piece of round 
or {quare Timber be gi- 
Vcn, 
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ven, and it be defired what length of it will mak 
a foot, divide 1728 by the inches ſquare at the 


end, it anſwers the Queſtion. 
ew * M. p M. CG 
ur 1t you nave » Q, 11.1f, 9, 11.19, 1h 
the faperhc. Con- ils [4 6410 71266 100 
tent at the end 2|11 2 12$]t o 272{Þ 200 
of the Timber or 3 [17 1 192]1 2 4080 300 
Stone, and deſire 423 o 256]: 1 1120 goo 
to know the fo- 51:8 3 22c]t 3 2481 068 
lidity of one foor, 6 [34 2 384]3 1 384/1 168 
the Table fol- 7140 2 16]4 © 8811 268 
lowing will give $46 1 8c] 2 22411 368 
it you quickly. 9 152 © 144]5 © 3602 036 
Exam. A piece of In beet & Pt, 
Timber at the end is Iz \; (gang 
$36 ave Inches, | & » | 01388888 
what Timber in one {_.< |; | .02083333 
toot in length. An. 5 [OS 4 02777778 
root 3 quarters 1N C- | E 5 | 03472222 
very 12 inches. DV |6 ; 04166666 
$00--5.555 S [7 04861111 
39- .208 '8 þ OFFFSSSF 
G-- .041 BN 9 .06250000 
5.804 


In the lat figure upon the edge you have a 
Line called 7/mber Meaſure, by which, and the 
length of any ſquare Timbcr, you may 
the Content ; thus in ſtead of the fide of your 
Timber in Inch meaſure and- parts, rake rhat of 
this Line, and multiply that by the length gives 
the meaſure. 


The General Rule for meafuring of Timber 
that is not ſquare at the ends, is to add both the 
{ides, an41 take half for the tide of the true fqu. 
but this is Erroncous; and fo much the more Bs 
the 
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the ſides are more unequal, therefore the Arca of 
the end isto betaken. The other Error is in mca- 
{luring round Timber by girding it, and taking 
one quarter tor the {1de ofthe Square equal, bur 
let it be whar it will,you muſt take ſuch mcaſures 
as the Country ulſecth. 

Earth-work, as Cellars, Vaults, Cc. are mea- 
ſured by the Yard ſolid, viz. 27 ſolid teer, and 
{o much ought tobe a Cart-load,and will be con- 
rained well ; the Carts ought to be 2 teet 8 inches 
broad at the Axle-tree within, 2 teet high, and 
5 long. 

All Banks that are made to held out the Sea 
or Rivers, and all Ramperts, Parapers and Motes, 
and New Rivers, are wrought by the Flore,con- 
hiting of 18 feet ſquare and one tbot deep,which 
's 324 ſolid feer, which are 12 Cart-leads, the ſv- 


X M. M. C. 
| Fl. qu. fe. Fl. qu. fe. | Fl. qu. fe. 
11] 30 3 $91 3 © 29870 $$ 19 
F3%T I EM 56lo 2 38 
ni a 2 ws 1 one 13 F 
I41123 1.67112 10 321110 76 
BY 4 WS WW - 5 © © WG Os.  - 5» WE. Wi 
51185 © 6o[18 2 o6|1 3 33 
[ L216 © 10642384. 3 36434 © $3 
Sings 2 eina 3 213 13 71 
[91277 3 09127 3 og9[2 3 o9 
Fl. qu. fe. lidity being caſt up. In 
700021 2 34 ſolid fect,this Table thews 


890—2 1 17 the Floors, Quarters, and 
S7-— © o 57 Feet; 7857 lolid feet will 
make 24 Floors , as you 
24 © 27 may ſec in this Example. 

For meaſuring Ships, multiply the length of 
the Keel, the breadth of the Mid.ſhip Beam,and 
the depth of the Hold, a a » divide by 100, 
it 
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it gives you the Tuns, or inſtead of the depth, ir 
is ulual to take half the breadth inſtead thereot : 
But for Merchants that allow nothing for Guns 

Maſts,Oc. divide by 9g. This may give a gucts 
at the Tuznage, but there 152 great deal more re- 
quired to give the true meaſure of a Ship, or the 
burthen ſhe will bear in ſalt water, tor in treſh 
water the Ship will fink more. 

To double a Cube,or to give the Cube Roct 
of a Cube that ſhall be double to another given, 
double the Cubick Inches and parts of the Cube 

iven , extract the Cube Root; and thus by 
,nowing the meaſures of the Ship of one bur = 
then, to make another Ship of the fam2 mould 
which ſhall be double, treble, &c. or an pro- 
portion more or leſs, Pip the meaſure cf 
the length, breadrh,and deprh, in ſolid teer, then 
doublegreble, Orc. the teet, and cxtrat the Cube 

oor. 

The next thing is conc-rning the folidiry ant 
proportion in Weight, ſeveral Merals, Minerals 
and Watcr, have one to another. 


Note IF. Concern \ictals, and of the m- 4 
nifold uſcs of the Table, p.1ge 19. _ 

1, It you have the migair:ide of 2ny body in 
ſolid inches, and deſire to |: 1w rhe wetghe of ir 
in Troy ounces: As 1 is 1516 number of Ounces 
and Decimal Parts an{wering the Metal, Stone, 
©. in the Table A :: $9 is the Cubick Inches 
given, to the Ounces in weight required. 

2. If you have two ſeveral Bo 1es named in 
the Table, both of the {fame magnitude or capa- 
city, rogether with the weight of one, tohnd the 
weight of the other : As the number in the Co- 
Iumn A anſwering thehrit, rv the number of the 
lecond :: So the weigat ot the firſt, to the 
weight of the {ccond. 

3- The Uſes of the Column B are likewiſe 

G wo; 
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two; t. To know the magnitude in Inches of 
any Body by the weight in Ounces : As 4, toth- 
inches and parts in the Co.umn of rhe Metal, 
&-c. propolcd : : S» the weight given, to th 
inches in magnuude ſought. 

4. Two ſeveral Mctats, Stones, fc. both of 
one weight, and rhe bigneſs of one in inches ; 
ſay, As the number in Column B ſtanding 
againlt the tirit, is to the number againtt hc 
ſecond :: So is the magnitude of the tirlt, to 
the 1naguitude of the ſecond in inches. 

5.The uſcs of the Column C ſhews the weight 
that cvery inch of the ſeveral Budics will wergh 
in water. From Archimedes we may fay,Thar 
ail Bodies let into warer, are cither heavier, 
equal. or lighter, than ſo much watcr equal the 
magnitude ; it heavier, then the body w1ll fink ; 
it equal,then the b.cics urmolt furtace will ſwim 
even With the top of the water; it lighter,then 
ſo much ot the body will iink into the warer, {« 
as the quantity of water, which might be equal 
in bulk to ſo much body as ſhall {ink,ſhall wew h 
equal to the wci:hr of the whote body pr: 
pr Again, a vudy heavicr than water, is 
ighter in watcr whcn weighed, by the weight 
o! ſo much bulk ot water cqual to that body : 
Hence it is cate to diſcern the weights of ſeveral 
bdics in and o: of water by the Column: 
Aand C, A is the weights in Air, C in watcr, 
where it is plainly ſcen, that Gold being ſcarce, 
the half quantity ot Silver or Braſs doth ſcarce loſc 
halt fo much of its weight as Silyer or Braſs will; 
and trom this conlideration Archtmedes judge | 
ot King Hieros's Crown. By the Columa C, 
As 1 15 tO the number an{wering the body :: $9 
is the fulid inches of any y given, to the 
weight in water. 

Now it will be convenient to give you the{c 
Tables tor converting ſolid inches unto weigh:s 
ot watcr Averdupois. Tac 


ai 


a 


FP 


- 


r 


The firſt 


turns fvlid | I | 0.579522 \ []1]} 1.72555 
inches of [|2{1.159044 | [2] 3.45!12D 
wateerinto | 3 + 1.738566 Y 13] $-17668 = 
ounces A- (4[2.313083, ©; | 4| 6.992245 

| D 
verdupors. F [2-8976118S.! }F| 8.627808 
The ſecond | 6] 3.477123 g! 16110.35336 8 
turns oun- |7 4-055655F| |7| 12.07852 
ces Averd. [$] 46361775 8113304472 
of watcr in- lg | $.215699” | lg] 15.53004* 
to ſolid Inc. 


Example. In an Ale Gallon=23z {olid inches, 
how many gunces Averdipois ? 


Anſw. 163 ounces .426= By the (1.) 
16 L. 3 ounces .426. 200---1 1 5.904406 


So in 5oo ounces of wa- Y0--- 46.361776 
ter, there is $62.78 folid 2-—- 1.159044 
inches by the 2.) 0 

An1 in a foot 1oli1, there 16%, 4426 
will be anſwering 1728 {vlid inches, 62.1. 9 oun- 
CCS 41 4- 

The neare(t proportion in Troy weight, that 
36 {olid inches will hold 19 ounces Troy of wa- 
ter, and one potm4 Troy of water will fill 
22,7368 inches, 41d ons pound Averdupois 
27.609, Atov: !quaze of water is equal to 76 
pouncl Troy. | 

Hence is formd*a very good way for meaſu- 
ring any irregular body, that by no Mechanical 
Art otherwiſe can be done. Fill any Veſſclbrim 
full of, ware, and then dipping in your body, 
receive carefully all the water that runs over 
and weigh it, and by the laſt rwo Tables turn 
that wcighe intu foiid inches. Otnerwile, it 
your Veſic} be regular that holds che water, ob- 
ſerve the riung or the warcr, and tind the falid 
feet or inches anſwering. 

Hence it is, that expert Builders of Ships have 
great cunideration of all the premiſes ig this 

G 2 Settion, 
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Sefton, for by rhe weight of the Ship, and.all 
Appurtenances, they jodge to what depth ſhe 
will link ; and herem the mgenious Sir At horry 
Dean,one of His Majeſty's CommilTioners of the 
Navy, has exerciſed abundance of Skill, though 
for all the Art one can A CXPETIENCE and 
£004 judgment will be required, for as I had it 
the {aid Sir nt bony Dean,thar the propor- 
tion berwixt dryed Oak and freſh Feld, is as 14 


to 17 : So thar conſidering the ſtrange forms of - 
the Bod 


ies of Ships, and many ſuch and more ac- 
cidents,as that beture of Oak wet and dry,it i; a 
difoulty inſuparabie,togivero an inch the depth 
4 Ship will draw when rigg'd and fitted out. 
Laftly.if it be propoſed to make a piece of Iron 
rm in pure water,you muſt make it ſo hollow, 
that it may be capable to hold as much water 
that will be equal in weight to the Iron ant 
ſomething more. 


Nete V. Of Caging of Veſſels. The Gallon, 
which i the L weep tor this Work, take as it 
is now allowed and nfed ; Gallon for dry mea- 
fare is 272 folid inches and & quaztcr ; for Wine 
231 ; for Beer and Ale 282, 


G1-| & Þ- in. g- pa 3n{f- pr inp. in. 
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Sol. Inches into WW, 


| 


\ 
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Co. . 
'S £- f- in. g. p. * & þ. inp in. 
Q 1135 3 24| 3 4 13] 2 29}0 10 
<1[2] 72 7 13] 7 © 26jo 5 23Þ 25 
E|3j106 3 2lo 5 214,:0 1310 39 
ARUEIES n 26114 1 16h1 z 1411 4 
& 151177 1T 1 2c}! $ju4 I 
=|$]212 6 4-4 12 1-EÞﬀ oh1 7 
= |712 I 2324 6 29]: 3 3oſ1 
b: G1 3 4 I7;28 2 32|3 6 2alz.'8 
& 191319 1 621 7 11]2 1.A1flttn 
Ik 36 6 4| 3 5 14[o 2 33Þp 10 
212] 73 4 8 7 2 254Þ 5 30's! ? 
$1310 2 12/111 0. ,8|1 0280-3 
42141147 0 16114 5 2:21 3} 2613 | 6 
UM, S\511%3 6- 20.1% 3. 2jv 6 24/z' 16 
| >{[6{220 4 24/22 0.2612 1. 22:1 26; 
Bl7]257 2.28,25 5'30/2 4 20/2 2 
=|($\/294 0.32/29 3 102 7 18/2 22, 
$191339_7__233_0 24]3 2 16i2 22 


| 
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So that by theſe three Tables, -if caſt vp 
the Content of any Meaſure or Cask into folid 
Inches; you may eaftly tind the Gallens un- 
der g. Pints tmder p. and Inches under 7. 
either for Wine by the firſt, Beer an4 Ale b 
the ſecond, and dry Mraſure by the thi 
One Example for all : | 

In Wine, fuppoſe 9845 
Inches, it. will wake 42 
is wet 4 Pits, and 26 

1s. Ei 

Thus for all Buſhes, PILL 
Pecks, an ! all other Mea- 42 4 26 
fires in Cylinders , get . 
the Arca of the Cucle , Inches , and nnwviti- 

4 2 Ms 


g. f. in. 
YOOO———3S 7 20 
8$00— 3} 3 19 


# 
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!v uw by: thelenorth, irgives the ſolid Inches. For 
Bo: Aras. foy, F £23529 :: 6 Dq. Area. 
Or eaſily by the Logarithm, Add the Log, of the 
Diameter doubled,to this Log. 5.895035 git gives 

ou the Area delired : But in mcaſuring the 

pheroid or Hagſheads, and other Veſlels io 
ered, (as you were taught before,) you muſt 
two Thirds of tl.c Area ot rhe Circle at 


Viz. As 1. 0.5236 :: So Dq- to two Thirds 
-. ...of the Arca. 
And, As 1 . 0.2618 :: So Dq. to one Third 
. - of the Area. + 
The Logarithm for two Thirds is 5.718999, 
tf one Thrd y.41 7969, to be uſed as before. 
If your will nor' meafare by Inches, but by 2 


Gallon Rod, you muſt rake the Cube Roots of 


£72,25,o0f 231 and 282, which are 6.481,6.134, 
and 6.557, and making Scales of Gallons, ſer 
theſe Meaſures by Compaſles taken from a Dia- 
gonal Scale of an Inch, upon your Ruler exactly, 
and divide the fame into 100 Parts, ſo is your 
Rod tured ro meaſure by Gallons and 100 Farts. 
Ex. A Veſſel at the Head by the Rad 3 Gallons, 
whoſe Square is 9at the 5, 5, whoſe Square 
#3025, flay,As1.9::.2618 . 2.336=one third 
the Arca;and,As 1 . 30.25 :: .5236 . 15.839, 
two thirds of the Area at the Bung ; and 2-356 
4 15, 839 = 18.145: Now 18.195 x 6.8 
length, producerh 123.73, that is, 123 Gallons, 
and almoſt 6 Pints. | 
Here is 4 Printed Figure has all the 3 Lines, 
Wine Meafire, Beer and Ale Meaſure, and 
Meafure; the firſt rwo are onc third - of the 
Area's, the laſt for Cylinders is the whole Area; 
on either edge is a Line of 8 Inches, every Inch 
uito 10 Parts, the Scale is broken into 5 Parts, 
which makes 40 laches ; by aa Example it will 
be p.2ig. A Vel- 
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T find: 1.16, which doubled gives 2.32 ; now 
+374 2-32 22.69Xx 49 = 107.60, Which. 1s 107 
and an halt 


n halt. 
For Dry Meaſure take the whole Area,becauſe 
of Olin 
At the later end of the Book I have inſerted 
Mr. Philips his Table for the Gaging of Wine- 
oa wk arc 50 full,it is made to Gallons and 
An O oning may £0 near- 
er. Find tha Comonto che whole C : find 
hew deep the Liquor is within the Cask; fay,As 
the Diameter at the bung in inches, to the depth 
of the Liquor :: So the Rad. of the Table 10000, 
ro the Proportional Part. Find in the Table the 
Gallons and Parts that anſwer that Part: Propor. 
then fay, As 63 Gallons,the Gallons of the Rod, 
is to the proportional Gallon found : : So is the 
Content of the whole Cask, to the Content of. 
the Liquor in the Cask. 


&. 5. This Parapragh ſhews Rules of Practice, 
1. In the Embarteling and Ordering of Soldiers; 
2. In the Quartering and Encamping ; 3. In 
Fortification ; and, 4. In Gunnery. 

1. Though this Curiolity to a skilful Sergeant 
Major will nec be material, yer to a young begin- 
ner andeyento the berrer practiſed Soldicr,it will 
de belph. | 


To order Soldiers into 2 ſquare Battel of Men, 


take the ſquare Root of the Number, that ſhall 
be the {ide both for Rank and File : But it they 
be to be,ordered into a double Bartel, rake the 
t of half the Number,and that will be 
1n Flle, and twice ſa-many in Rank, 
and if it, be demanded to order them for times 
as many in, Rank as in File, take the ſquare Root 
of a fourth part. 
To order them into 2 {quare Battel of ground, 
you may diſtinguiſh them wto Order oy; 
oc : 
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Order: Nrder, when the Centres of their pla 
are diſtant 3 feet and an half in Rank, ok. ” 
File ; open Order , when the Centres are 7 feet 
both ways. if it be a ſquare Bartel of Ground, 
and the Centre of their Diſtances in Order;rhen, 
As 1 . 2 :: So the Number of Men, to another 
Number, whole ſquare Root is the Number of 
Men in Rank : So by the help of extracting of a 
ſquare Root, theſe fort of Queſtions are eaſtly 

"—__ he and E f Sol 

2, For the Quartcri ncamping of Sol. 
diers, called Coſtr ame ation, it 2 ee the 
Quarter-Maſter General be skilled in Meaſuring, 

and all the under Quarter-Maſters ought ro 
$kill'd at Foot Meaſure, that they may lay out 
their Qyarters as directed. | 
Aw —_— _ — ry _ Allowance 
c md that a Regiment,whether 
of Hoerſc or Foce, ſhould take up, the widencls 
muſt be anſwerablc to the number of Men. Two 
hundred fect for the Huts in lengrh,and one hun- 
dred for the Cammanders Sutlers before 
them ; every two Soldiers to a Hut 8 feer broad 
and 8 deep, two feet ane Hut from another, ſs 
that there may be 20 Huts ſtand inthe 200 feet; 
the Alley bcrwixt Hur and Hut may be 3 feer; 
that is, 16 feet in width and 200 in length for 
40 men, which is 3200 feer, and for the 100 feet 
more 1609 feet, in all 4800, and there mult be 
25 Rows for 10e Men ; {o that for a Regiment 
of 10Q0 Faot , with *Officers and Sutlers , will 
take up 120000 fect, which by rhe Table aforc- 
going, tor paragoeet ſquare into Acres, will be 
2 4c. 37. Which, becauſe of ways, may be made 
ac. of Ground for evcry Regiment,which may 
e 350 feet deep, and 370 wide, or near 369 


uare. 
Now if 100 Men, Officers, Sutlers, High- 
ways and all, take up a ſquare of 360 feet, how 
many 


| (82) 
many feet ſhall the ſide of a fquare be, to lodge 
t 0000 Foot Men? Oc. Say,As 1000 . 10000 ::5 
is the ſquare 'vf 360 = 129609, to the ſquare 
1296020 , whoſe Root is the feet required , 
VIZ. 1138 feet, which is very near 3o Acres 
Ground. 

For Quartering of Horſe, you muſt keep the 
fime depth of 300 feet for all and rake 200 feer 
for the Huts, th: Horſe Hurts muſt be 10 fer 
deep and - four wide, 12 Horſes will ſtand in 
fl Fur together, which is 43 feet long and 16 
wide, 6 feet a Screct; the Huts for the 
Troops will be 6 for 12 Troop:,and fo imagine 
a 7 (9 conſiſt of 8 Troops, 5o to a Troop, 
ir will take up,lcaving 20 feet Strects and Crofs- 
ways, very near as much Ground as the Regi- 
ment of Foot, ways and all, 360 teer=3 Acres 
4o that 10 Regiments will take up 30 Acres : 
You may vcry well allow as much ground, as 
both Horſe and Foot will take, for the General, 
Train of Artillery, Victuallers, ©'c. and Parade 

laces; fo that 120 Acres will well Camp 1 yooe 

iſe and Foot, and all Provihons betides. 

From theſe Conſiderations, you may be enabkd 
to Encatrp an Army. 


Note 111. Concerning Fortihcations; by cu- 
ſtom and aſe (ncither great nor ſmall Shoe bring- 
ing ſuch danger as the Fear) Forts and Fortihca- 
tions are leis conſiderable, and are taken in 2 
fhort time; therefore the late Engineers have 
thought it to lay open the Flanks, and ro diſpoſe 
the Works, fo as they may receive more Can- 
non, that the Enemy may be kept back from 
approaching roo faſt, for all that can be done is 
to get and obtain time. 

have not room to enlarge, you may peruſe 

Modern Fortification; , and there you may find 

{veral Varieties, gut 
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[ will ſet down theſe two Tabley, and their 
Uſes, which are ſo ſhort and plaſh,and will beat 
hand, that more ſhall not be needed, ſuppoling 
the Reader already ſeen in the Rudiments ot 
the Arr, 


Table 1. Capital, | Gorg. | Flank, | Curtain, 


333 200 | 150 600 


Table I. | 4 
Capital. | 398 
(or. Li.] 155 


6 


367 
203 


10 
291 
363 


Both the Tabics ſuppoſech the Interior Poly- 
pon to be divided into 1000 Parts. Then if you 
dcfre that the Flanks ſhall ſtand ar right Angles 
wich the Curtain, then by Table 7. it your Figure 
be an Hexagon, divide p p (Fig. 16) into 1000 
Fats, make p & 333, Þc 200, and raw f at 


9 
300 
260 


5 


437 
196 


7 | 8 
3331 312 
2.42 | 252 


right PR to pp, make it 150, draw f a the 
F1cesand c c the Curtain,you may ear the 
Work : But if you wilt not make the Flank ar 
right Angles to the Curtain, but openit @/litrle, 
1d have no ſccond Flank, according t0 Travaux 
1e Mars, {et oft the Capital and Gorg. as before 
:aiis the Flank at g8 degrees to the urtain,and 
[z2ying your Ruler on a, ©c. draw the Faces. 
Note ; That this Proportion is one Third of 
11> Interior Polygon tor the Capital, and if you 
vie one Fifth or one Seventh for the Gorg. and 
Flank, it will be welL 
"The ſecond way ſets the Flanks at right Angles 
'» the Lines of Detenec. For Example: In 
F:2.17. let it be an Heptagon, divide the 
Side into 1000 parts, look in Table 17. under 7, 
{-r off 333 for the Capital , and 242 for the 
,orges, draw occult Lines from 4 to ce, which 
ire the Lines of Defence, and raiſe P icu- 
4 from the Points c, and draw cf for the 
Flanks, 


(84) 
Flanks, 2nd { s for the Faces ; this being well 
underſtood, may be applied likewiſe to veg. » 
lar Figurcs. 


The fourth and laſt Note concerns Gunnery, 
or the Qualitzcations that Able Gunners ought to 
have. 

Firſt, He ought to have competent Skill in 
Arithmetick, to keep his Accounts fair, and to 
enter in his Diary all notable Shots and Occur- 
renccs in his Art, to be able to caſt up the quan- 
riry of Powder fit for each Piece, the weight of 
Shor of all ſorts, whether Lead, Iron, or Stone ; 
to werk the Golden Rule in Proportions, to cx- 
tract the Cube Coct, which are tormerly raught 
in this Book : He ought to have Skill in Geome- 
try, to take Heights and Diſtance, to know the 
Divitons of his Circle, Quadrant,and Chncrare, 
ro know how to Level, and to lay Platforms, 
and to raiſc Batteries ; and though ordinary 
Gunners may be excuſed .from all this Know- 
ledge, yet Maiter-Gunners, and thoſc that detire 
ts Ewing 1 this Profeſhon,mult not hereot 
be ignorant. 

e muſt know his Picceand Name, which a:e 
raken trom the height ot the Bore,as in this fol- 
lowing Table. annexed, which gives in the firit 
Column the Names of the Pieces ; next, the 
woe of fortified Guns ; the third, the height 
ot the Bore; the tourth, the height of the Shot ; 
the tifth the weight of the Shot; the 1ixth,Fow- 
der for Proot ; the ſeventh, Powder tor Scrvice ; 
rhe cighth, Paces (5 foot tw a Pace) the Piece 
ſhoots point-bltank upon the Level ; the ninth, 
the urmolt random the Piece mounted to 45 de- 
gee; the tenth, the Horlics ; and the cleventh, 

Men requized to draw a Picce. 


Names, 


woe; Þ 


———— 


Cn iG draw. 
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Next he mult learn from form: Gunnery the 
Parts oft a Picce of Ordnance , the Caliber or 
heizhr of the Bore, the FHiolow Cylinger, the 
(Ca wber from ti touch-hioic fe) 2. feErt or 18 
mics where the Powder and Shot lye, the up- 
C171304T part next the Beech 1, the Baſe Ring, 
avie Rings trom whence the 1ece grows leis 
Le called the Freezes, the 1 ppermoit ot the Me 
tz] or Freeze at the Mort ts cailed Muzzle- 
King 5 thole rwo knobs tin lid the Piece mn 
the Carriage arc rhe T1102, rine thickneis of 
the Metal is commonly meafurcd at the Touch- 
noie, the Trunmons,and the Neck : And all thcie 
as the meaſure oft Ladles, rhe length and the 
thickncts, and bigncs of the Carriage, the Tru- 
TVLGNS and many Oo! ber things, WOIC 1OT11C ly r'i 
ken tro:n the height of th! bore. Lic mult alfa 
it 1s 


PR 
t 
. 
% 
* 
£ 
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be realy at all the Names about the Carriage 
of his Piece, 42. to know the Sides or Cheeks, 
the Axtree, Spokes, Nave, Hoops, Tranſomes, 
Bolts, Plat's, Hooks to draw by, the Clout, 
rhe hole tor the Linſpin, the Shafts, the Thiil 
and Thill-bolt, the Fore-locks and Fore-lock 
Keys, Cap-ſqnares, rhe Forc-lock Pins and 
Chain, the Pintle and Bolt hole, the Fellows, 
Nayles, Bars over the Fellows, Stirrops, the 
Rutrs of the Wheel, Dowledges, Beds, Coins, 
Levers, Hand{crews, ©c. and go have ready 
his Ladles, Spunges, Cartridges, whether of 
Paper or Canvas, Formers of ail ſorts, Shcep- 
Skins to make Spunges, Powder, Shot, Needles, 
Thread, Starch, Mariyn, Twine, Nails, Hand- 
ſpikes, Crows of es. Budg-barrels, Baſ- 
kets, Oc. Theſe being the Cemeral things 
he is to know and have ready, he is in par- 
ticular, 

1. To Tertiate his Gun, that is to know the 
thickneſs of the Metal, at the Touch-hole, 
Frunion and Neck, by which you judge at the 
{trength of the Gun, whether well fortihed or 
no, this you do with a Coline- pair of Com- 

aſles, and if the Piece be 1.0: bored, the 

tameter leſs by the hcight «:vided by 2 is 
The thickneſs at any place, he mutt ſearch his 
Gun tor honey-combs with a {carcher, or by 
reflection of a Looking-glu!-, that the Truv- 
nions be well placed, rhat the Vicce be neithe: 
rop-heavy or otherwiſe, whether the Piece be 
bored away or no. 

2. To D:ſpart his Piece, thar is, ro fer F1ch a 
mark upon the Muzzle Ring or thereabours, 
that a 11ght line taken upon the top of the 
Baſe Ring againſt the Touch-hole by the mark 
ſer ar or near the Muzzle may be parallcl r6 
the Axis of the Concave Cylinder. 'To do 
WUus, take” the Diameters of the baſe Ring, nd 
the 
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the place at the Mirzzle where you intend the 
Diſparrt to (tand, divide the Difference ot thefts 
wo into rwo equal parts, and one of them will 
be the Diſpart, which ſer upon the Gun with 
Pitch or Wax, or which 1s the beſt way to 
frame a PDiſpart as you ice in the Fig. (18.) 
and tic it about the neck of the Gun with 
Marlyn or Twine : But it you have not Com 
paſſes, meaſure the Cizcles about, and work 
with them. 

3. Tobz knowing in the vieights of his Shot, 
which he may Go by knowing the weight ot 
one; 2s 2 Buller of lron ot 4 inches Diarneter; 
is tound by Experience wo weigh 9]. Say, as 
the Cube of 4 is to 9 |. ſo is any other Diame- 
ter Cubed to its weight: or as 91. is to the 
Cube of 4, ſo is any o:her weight to the Cube 
Root of its Diameter. Lcad and Iron are in 
then weight near, as 2.10 3, that is, a ſhot of 
2 L of Iron, and a {i1ot of 3 1. of Lead will have 
the ſame Diameter or height. Ironto Stone is 
&t to $, Lead to Stone as 4 to 1, thar is, 4 
Bullet of Stone of 10 1, is cqual in height to 2 
Buller of Lead of 401. Theretore knowing 
What a Bullet of Iron of any Dtamieter weighs, 

ou may find the weight of a Builer of the 
ame Diameter of Lead or Stone, by ſaying, 
tor Lead baving the wcight of 9 1. of Iron tor 
4 inches : if 3 give 2, what ſhall 9, 6? And 
tor Stone, it 8 give 3, what ſhall yl. 3, 372 
and fo of any other : if more cxactneſs be rC- 
ured, teek for it in the Table of Metals, 
| wa 17. 

4. Az the Shot is regulated! by the Cubes of 
the Diameter, fo is the Powder; ſuppoſe one 
pane and halt ot Fowder be a charge tor 2. 
alcon.of 2, 68 Borc or Diameter, what weight 
in Powder will be fit for a charge of Cannon, 
of 7. Say, as the Cube of 2, 6g, to 1,51. of 
Powder, to Cube of 7 tv26. Hz Ihe 
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_The Logarithms facilitate this work, the L: 

f2,68 is ©. 42313 5X3 = 1.284405 ot 1.8.9 
ob 1p of 7 15 o. 845098 x3 = 2535294 n0W 
O. 176091 4 2535294 = 2 711385 .— 1 
284495 =1 ets. which is the Lo9. of 26 
73, which is much above thc allowance. 

5. To know whether kis Pizce be tric bored, 
the Maſter Gunnner muſt ſhew him, for that is 
only practice, by taking the differences of the 
Diſpar:s from a htted Cylinder of Wood for the 
Bore. 

6. For the ſhooting in great Guns, and the 
knowledge of the true diſtance that any Piece 

w:]l carry to, is 2 matter that depend; upon 
many uneertainties, an exact antwer Will never 
be given re ſich ah: per gem there is iuch varic- 
ties im the traucnefs of the Bore, in the h ights 
of the Short, in the levelling and direction, m 
the Air, Wind, cc. Bur for all theſe difncule 
ties an Able Gur aner will gy near the mark, 
and he conlicers Pont blani,or Right Ranger, 
the Mraale Ronevy and mi 'mmoſt Ranges ; the 
former Table gives you the level Ranges of 
each Picce, under the Title of Paces "Poine 
Blank, hve feer to a Pace, which is the bc # di- 
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ſtance tor Batrexics ; the ſame gives you the ut- 
moſt Random accounted near ten times the 
former level Range ; and for all other Moun- 
tures while Gumnersha veagreed, which 1 ſhall 
not liveto ſe, take this Tab!c to ev ery lix points 
ot the Gunners Quadrant tor theſe Guns, viz. 
to 45C, 
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IJBAKDAL EZ at, 
Cannon of P 750[1275|1 52051710 1785;180 
Cannon of 7675/11 4711431114$9,1606[1620 
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For ſhooting wm Mortar-?ieces which are cle- 

red above 45 degrees, and nearer to yo z you 
mult uſe much practice to come tobe pri teet, at- 
ter 2 {hot or two be made you will be beſt abie 
to judge how you mult order your Gun, kcep- 
ing iti!| ro the fame Powder, the alteration 
whercot will alter the ſhots Random, you may 
have Tables in molt Books of Gunnery, whict 
you may prove and approve. 


I. 6. Problems for Prattice of Plain and Sphe- 
rical T14angles upon the Sphere in Plano, with 
the ordinary proportions thereupon, Problems in 
Geography and Navigation; Dyaliing, 2 New 
Projection of the Sphere ; a particular Dyal. 


Preb. 1. Of theſerhree, the length of a Per 
penadicilar ſtyle wpon an Horizontal Plam : 
2.. Thelength of the Shadow: 3. The Altitude 
of the &) above the Horr/m, any two being 
givento find the third, ſee (Fx. 19.) Say, as 
p'ain £s, as AC. AB: : Rad. cot, of ABC 
the upper edge of the ©) 4 1c/ the height of 
the Centre. Turn the Figure upwards, it 1s 
the Lime upon a Wall. 

Prob, 2. Of rheſc Three ; 1. The Meridian 

&, of the G) or #6; 2. The El. virion of re 

[$0 r9e;, 
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Pte; 3. The Decl;nation of the GC) or & any 
wo given, to find the third. For Alt, Equino- 
Etial (which is a|ways the Complement of the 
height of the Pole) ---—- Merid. Alt. =Declin2- 
10m South. or Merid, Ait.------- Alr. Equi. = De- 
c.ina'ion N. The grearte{t Declination is found 
now conltantly to be 23 deg. 30/. 

Prob. 3, Ot theſe Five ; 1. The greateſt Decl. 
GC); 2. Longirude of the (©, from the next E- 
= point; 3. The &) Right Alceniion; 4.The 

cl. C) in thar place ; and 5ly, The Angle of 
the Eccliprick with the Mcridiin, any two be- 
mg given to fn] the reſt : For n(F g.20.) th: 
A, © aright { ata, Lat Y i the hrit part 
mthe Prob/cm, OF () the ſecond, Y a therhud, 
# C) the fourth, and the Angle © the fiirh, any 
wo bing given, the other 3 may be found by 
the Rules tor right Angid /s bates tanghr. 
Norte that the Longirude of the © and irs right 
Aiceniion from the beginning of Ares are true 
in the firtt Quadrant, bur mult be ſubttracted in. 
the fecond Qradrant, and added in the third 
trom or ro 185 deg. in the fourth Q11:drant 
mu!t be ſbfratted from 360. 

Prob. 4. Tht Right Alc. G) the hour of the 
day, the right Aſcenton of Mid-heaven,any two 
being given to tnd thethird, for the right AL 
4 Time trom icon = right Aic.ot Mid-heaven 
and Time from Noon =rigti Afc.of Mid-heaven 
-—— Tight Ac. o), and rigat Alc.) right Aſc.of 
Mid-hcaven—---—Tirne trom Noon. 

Prob. 5. Of thele Six ; 1. Elevation of the 
Pole; 2. Decl. &) or %; 3. Altitude ot the () 
or *; 4. Thediitance of the G) or # from the 
Meridian; 5. The Azimuth of the C) or * trom 
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Ng its Poirion in reſv5et of the Pole or 'Le- 
mth, 2ny thrce given to iind the re{t; For in 
it Opvhq: angied aly s "N.7 N. is the 4 
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complement of Dec. the ſecond, Z > the com- 
lement of the C) Alt. the third : The Angle at 
N is the diftance of the &) or * trom the Me- 
rid. = ts the rime of the day the fourth, the 
Angle at G&) is the fifth, and ar 7, the {1xth. 

Prob. 6. Of theſe Five; 1. The Elcy. Pole ; 
2. ©) Pecl. 3. &) Alt. at6 ; 4. GC) Azimuth. ar 
6; 5. The &) Potrtion in reſpect of the Pole and 
Zenith; any two given to find any one of the 
reft; for in the right Angled /\, bY c. {atY is 
the farſt, Y 6 the {econd, 6 c the third, Y c the 
fourth, and the L{ at & the fifth. 

' Pres. 7. Of theſe Five. 1. Dec. G). 2. Ele- 
vation of the Pole ; 3. The Amplirude of the © 
ring or ſetting ; 4 The Angle of the Horizon 
and Merid. art the ©) rifing ; 5. The time from 
Midnight, any of theſe rwobcing given to find 
any ot the reit; for in rhe right 4 A\a4NO, D 
N is the complement- of Declinarion the fir{t, 
N'O the ſecond, a O the Compiement of the 
third, { d the tourth, 7 N the hitth. 

Note, That the Angle at N or 4 4 No, is the 
comp!.o: the Aſcenſ.Diff.which might be found 
alf» moreclearly inthe /\ Y f d, under the Hor. 

Note, That the Aſccnitonal Diftcrence turned 
into rime, by allowing for every degree 4/ ot 
time (heweth how far the G) ri{zth trom tix a 
Cleck, may be the time of the G) rif. and {ct- 
Mag. 

Note, That if the Elevation of the Pole, and 
+) Decl. 5e both either North or both South, 
then the right Alc.----Afc.Dif. =obl Aſcentt- 
3:2, and added = oblique Deſceniion z but it the 
-]:vation of the Pole, and G) Dec. he the one 
\0rth the other South, then 2d tor the oblique 
Aicenl. and fabitratt for the Deicmiion. 

Note, For the Not-riling or Not-ſerting of 
6-rtain Stars. 1. It the Elevation of the North 
Pol be greater than the Complement ot! the 
408 DEClinatioin, then that ttaz tereeth nor, or 
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than the South Decl.then the Star riſeth nor; and, 
if the Elevation of the South Pole be greater than 
the Complement of the Sourh Declination of the 
ſtar, then that Star fſetteth nor, if greater than 
the North Dcclin. then that ſtar riſcth nor. 
Note, That on double the (-) ſerting it is the 
length of the day, ©) ring the length of the 
night, and half ot that is the ſemi-diurnal Arch. 
Root, Becauſe the obtaining of the Hour aud 
Azimuth is very uſeful by taking the height of 
the ©), 1 will here ſcrdownan Exam. of them 


both, after the manner of the laſt Prob/em in. 


Spherical As. In the Lar. 51. 30. the G) height 
os the Decl. 18? firit for the hour, then the 
Azimuth Hour. 
Co. polc 38 30 ar. {4, 0.205850 
Co. Dec.72 oo ar. {1.0.021723 
N-——33 30 
Co. Ht—58 oo 
Z-—91 30 
X—2.4 30 
Half Z. 45 45 line 9.855069 
Half X 12 15 {ine 9.326699 
Z.. 19.409368 
Sine 302 26/ halt Z. 9.704684 
The hour 8 a Clock and 1 min. 
Azimuth. 
Co.pole 38 30 az. hi.o.250850 
Co. Ht. 58 oo az. [1.0.071579 
A—19 30 
Ce.Dec.72 oo 
{-—91 zO 
X52 30 
Half Z-53 45 fire 9.645706 
Half X--26 15 fine 9.645706 
19.778231 
509 47/ half 9.889115 
The Az.50? 47/ fromtheSouth. 
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Noe IL.Of Geography, which is the kaowledy 
of the Habitable Wor!1,and the meaſures there- 
of ; firſt, you muit know that the Latitude of 
any Piace is the diſtance of it in degrees and 
parts from the Equinoctial ; the Longitude is 
the diftance trom the firſt Meridian placed'by 
Ptolemy in the Canaries, but the molt of the 
lateſt Geogr. place it m the Azores. From Welt 
to Ea(t the account 1 by degrees and parts, or 
by hours, 2cconming 15 degrees to an hour, 
and tur cycry degree tour minutes, and every 
mmate four ſeconds. 

The Zon-s are five; 1. The Terri Zone be 
twixt the Tropicks, two Temper 1:e betwixe 
either Tropick and the Artick and Antartick 
Circles, and rwo Fri: 4 trom them to both the 
Poles. 

The Climate; and Paralicls lie parallel to rhe 
Equator. A Clhmate is @ Zone or Girdle that is 
contained berwixt rwo Circles parallel tothe 
Equaror, thote Circies have the longeſt days dit- 
termg halt an hour, the middle Circle berwixt 
them has a quarter of an hour difference from 
the Exrreimes. 

In rc{pect of the ſhadows, the Inhabitants are 
ditterenced mto A71p/1fcr, whole {ſhadows arc 
{ometimes in a year round about them, Eaſt, 
Welt, North and South, bemig thoſe that inhabir 
the Torrid Zone. Hetereſcii, thoſe that have 
their ſhadows one way as in the Temperate 
Zones. Periſcii, thoſe that in a day may have 
their ſhadows round about, as in the Frigid 
Z2n%s. 

In rcipcct of the fituation, the Tahabitants 
are Pcriecrans that dwell under the fame Meri. 
dian, and im one Parallel diametrally opp.tite 
un that parallel, they have the fame Winter and 
Summer at contrary times, unlcfs in the Frigid 
Lone; Antec an; dwell in like parallel from the 

. Equator, 
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Equator, the one North,the other South, and un- 
der the fame Meridian an4 Longitude; Ant: podes 
arc thoſe that are Diametrally oppolite by the 
Centre of the Earth : they have contrary Winters 
and Summers, and days and nights contrary, if 
out of the Torrid Zone. 

The next thing is to conſider the Maps, fir{t 
of the World in General ; which have theſe Cir- 
cles, the Equino&ial, Ecliptick, Tropicks of 
Cancer and Capricorn,Circle; Ariick and Art ar- 
#ick, Meridians and Parallels,fuch a Map ſhews 
the Effigics of the Globe of Earth in Plano, 
and in it you conhider what places are North, 
South, Eaſt or Weſt by the Meridians and Pa- 
rallels, and conlidering any Province or Place, 
you preſcntly ſce how it is polited to the North 
or Souwh by its Latitude, ro or from the fir{t 
Meridian by its Longitude, then in what Zone 
or Climate, what is the longeſt day, Latitude, 
Longitude ; and it is coniiderable that Geo- 
grap ers makethe right (ide of a Map the Eaſt, 
the left Weſt; the North the higheſt, and 
South the loweſt parts; next for the diſtance of 
Miles, the Italians and 4. account f1xty toa 
degree, which would anſwer a mile for a mi- 
nutc, but it holds not truce in either, for ac- 
cording to Mr. Norwood, ncar 76 miles Engliſh 
make a degree, and in Italy at Bononia accord- 
mg to R:ccelrs 66 ; however let the account be 
60 to adegree, and then to reduce thoſe to En- 
ah, fay, as 6 to 7, lo 8 Engliſh miles to 
Aſtro. miles ; and contrarily, as, 7, 6, fo Altr. 
miles to Engl. How meaſures in Feet of molt 
Countries agree, you may hnd m the Tavic at 
the end of the Book, Entituled, For-3gn Me a- 
ſures and Weights compared with the Enel'jh. 
In all particular Maps you have a fcale of miles 
wo meaſure the diſtance of places, if thoſe p'aces 
be within the opening of the Compalles, 1t wag 

ther, 
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-her, then by a Ruler turn the Compaſſes ofttier 
about, The Globe of the Earth hath tor its Su- 
perficies, Land and Sea, near the one equa] te 
the other, the great Con inents of Exrope, Aſia, 
Africk and America, are called the Firm Lands 
or Continents ; the reſt are //ands rounded by 
the Sea ; Peninſula's joined only by a neck of 
Land to the un as the Morea,Cc. Iſthmus 
that very neck, Promontory high ground that 
jats ont into the Sea. 

Again, the Scas are divided into Oceans or 
Main Scas, and the Med:terr ancum, or Midland 
Sea. A Gulf is part of the Sca, almolt cut oft, 
28 the Baltick Seca. A Streight is the part cut off, 
25 the Streights of Gibraltar, theſe are the Ge- 
neralHeads : And tor a more particular practice, 
conſider F:gwre 21, wherein N. is the North 
Pole, S. the South Polc, E Q part of the Equi- 
1octial, A and B two places in the Northern 
Hemiſphere, D, C two in the Southern, AB, 
A C, and D C are part of great Circles paſſing 
betwixt thoſe {cycral places ; QB the Latuude 
of B, E A the Latitude of A, both North, F D 
and C Q the Lat. of Dand C South. LANB 
—=LDSC is the Difference of Longitude, of 
A and B or DandC, the 7s N ABard ABN 
ſhews the poſition , how one place lics from 
another : T heretore firſt, if rwo places lic in the 
ame Meridian, both on the North-hide of the 
Equinoctial ; as B and F : Q B being the Lar. 
of Band Q Ft of F, the difference ot their La- 
tirudes B F 15 their diftance in degrees ; it one 
l;e on the Equinoctial, th" other nor, as Q B the 
Lat. of B. is the Dutance, it one have N. Lat. 
th* otber South «s B and C, the ſum of both 
their Latitudes is their Diſtance B C, All which, 
and ſome other varieties, as being both upon 
the Equino@ia), arc calily underſtood vpon the 
>cheme, 

And 
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And for mere Exact Rules to know the Di- 
ſtances, and poſitions of Places, coniider the Tri- 
angle A N R, there are ix parts in this oblique 
Spher. /*. AN the Complement of theLaritude 
oft A, N Bthe Complement of the Lat. ot B, A B 
the Diftance of A and B ina zreat Circle, A N 
B the Difference of Longitude of A and B, the 
{ NA B the polition how Bbears trom A,trom 
the Merid. rowards the Eaſt, and the L KN B A 
how A bears trom B towards the Welt. Any 
three parts of theſe {1x being given, to hnd any 
of the rcit, ule the Dectrine taught bctore in 
oblique Spher./-$.it both the places be in South: 
Lar. as BC it is the fame with the tormer, it 
one be North the other South reſolve the /\ 
N A C. Theſe Rules ſerve to hnd thedittances 
and poltion of any two Stars atrer the fame 
manner. The + C A B may by help of the 
tormer Rules be lkewile refolv'd. 

Laitly, Toknow how mavy {quare miles or 
perches thcre are in the wave Eath, or in any 

arcel or part thercof inc.uded in a Triangle, 
as A N B tor the tormer ,hnd low many fquare 
degrees there are on a Sphere, whoſe circume 
tercnce ot its greateſt Cncic 1s 36o ; lay, by the 
Rules betore taught ; As 7. 22 : : fo (quare of 
360 (=129600) to the ſupcrficies of the whole 
Sphere in ſquare degrees 497 314, and ſuppo- 
fing 11xty mulcs in 2 degree, there will be 3600 
{quare miles m a ſquare degree (rhough there 
be more m the Curve) which gives 1466330400 
ſquare miles in the whole ; »ut to reduce rheſe 
ro Engliſh miles : fay, Q. 6=36. Q 7245: : 
ſo 1466330400 to 1077302266 Engltjh mules 
by the Back Rule. 

But it it be a Spherical Triangle, as A N B, 
or any other, as ABC, and it , required to 
e#we the proportion ot that /*\ to the whole 
Spherc, «ccurding to Mr. John Liak's Rule, de» 
monittratcd 
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monſtrated by Mr. Foſter, add all the Angles of 
the Spherical Triangle rogether, trom which 
ſubquct 189 deg. divie the rett by 720, it leaves 
th: deg. and min. in Proportion to 369, as that 
Triangle to the Sphere. 


Moe lll. Of Natigat ion, which teacheth how 
and by what means a *h p may be directed on 
the Sca to the Place or deured Port. 

In ſhort Paſſages, whore you are but a ſmall 
time without 1ght of Land, the Compats and 
knowle 'ge of the Land and Sca-marks are ſut- 
ncient ; but 1n Ing Pailioes, wire, b:2ndes 
the Compals, Lead and Log-line, there are re- 
quired Initruments to tals the Lartitudes, and to 
cnquire after the Longirnde and Diſtances. You 
may coni:der the ſame as one 11mple Courſe, or 
compounded of many : There are three ways 
of pertorming buth Courſes; 1. By the P/a-x 
Sea-chart ; 2. By Mmrcator : Coart, or laitiy,by 
aGreat Circle, Ihe laſt is in part taught by the 
Rule in G-077ap/)y latt mentioned, of the di- 
{tance and politon of Pizces, bur 15 not pract;- 
cable ar Sc2. The hrit may terve near the 
Equinoe::z', bt farther off and in long Courſes 
iS falſe ; tie icecond 1s true in 21l Courſes, and 
ought to be mo!'t practifed ; th? hrit and tecond 
ways are pr2::11-d althe in pin Triangies, the 
Difference 01'y, that the AMcr:id:ans are not 
equally divi icd 1n \Mercacor's way ; but you mult 
we the Table at the larer en1 oft the Bovuk, 
called, il l able of Meri dont MM les, whereas in 
PlainSailing al the Li's are equally drvided : 
The Practice will Delt appar by thele tew Pro- 
blems. 

Probl. 1. To convert the Raymby or Points of 
the Compaſs into Degrees of Inclin.uion to- 
wards the Mcridian Line, and contrarily. The 
Mariners divide thew C: "8g i{> (which repre- 


lene a 


ſenteth the Horizontal Circle) into 32 parts, 
called Rumbs ; but ithad been far better ro have 
uſed 360 degrees, to have been accounted from 
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both ends of the Meridian Lime towards Eaſt and 


Weſt : But becauſe this Diviſion is not uſed, rake 
this Table, which will convert the Points of the 


Compaſs into degrees and minutes of the { of 
Inclination with the Meridian, and contrarily. 


| Tiaſe on this ſide | Angle of | Theſe 6n this ſide of 
the Weſt incline to-| Inclmar. | rhe Eaſt incline tc- 
wards ihe North-end\ with the | wards the Nerth-end 
of 11. Meridian. Mer.L. | of the Meridian. 
Rumbs. North. Rumbs. 
North by Weſt. | 11® 15/] North by Eaſt. 
N.N.W. 22 30|N.N. 
N.W. by N. [33 4s|N.E byN. | 
North Weſt. | 45 oo] North Eaſt. 
N. W. by W. 56 15] N.E.byE 
W. N.W. 67 30|E.N. 
W. by N. 78 45 E. by N. 
Welt. 909 ©0O Eaſt. 
Weſt by South. | 78 45 | Eaſt by South. 
W.S. W. 67 3o0[ E.S.E. 
S, W. by W. 56 15]S. E. ty E 
Sourh Weſt. 145 oo{ South Eaſt. 
, RANEat } 
S. W. by Ss. 33 45|SEbys. 
S.S. W. 22 3o0{[S. SE. | 
S. and by W. 11 15]/S byE 
Rumbs. South. Rumbs. 
Theſe on 1/15 ſide W. Theſe on this fide E. 
wuline to the S, end | incline to the S, en1 
of the Meridian. of the Meridian. 


CY 
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If you acconnt to quarter of Points, add 
2* 4% for one quarter, 5? 37/ for two quar- 
rers, and 8? 26&/ for three quarters. | 

Probl. IT. A Ship failing under a great Circle, 
to know how many Engliſh miles anſwers the 

ces: If it fail dire .and S. it is under 

the Meridian, if E. and y. under the —_ 

Cal; fay, As 1 degree = 70 miles : : So de- 
ne give the Eng iſh mile. 

Probl. III. A Ship failing under any Parallel, 
to know how many Englith miles an{wer tothe 
number of degrees in thar Parallel ; fay,As Rad. 
Si. co. to the Lat. of the Parallel :: So is the 
number of the degrees in that Parallel, to tte 
number of Great Circle degrees; which turned 
into miles, gives the Anſwer. 

Probl. IV. The Rumb, the D:ſlance upon the 
Rumb in miles,(6o to a degree,) the DiFerence of 
Latitnde in miles, the Difference of Longituae 
in miles,any two of rheſe given,to find the other 
ewo: In a plain right {d /\, (ie F 2.22.) where 
A is the place from whence the Ship fails, the 
Rumb N. E. by N. therefore the Angle of Incli- 
mation BA C by the Table is 339 45/, its Cor 
——_ BCA 56? 15/, Crheplace to whichthe 

ip is to fail, AC the diſtance in miles 909 
miles, AB is the difference in Longitude 85 3 mil x, 
Bis in Latitude 59? 36/ =A.C inLatirude 47* , 
therefore AC is 856 miles; this is according to 
the plain Sca-Chart : But according to Mercator's, 

ou muft hnd the diſtance A C by the Table oft 

eridional miles, thus ; Uſe the ſame directions 
om in the Note for Geography,the places being 

oath on one {ide of rhe Equinoctial,ſub.tract the 
Merid. miles anſwering 47? , viz. 3202 from 
the Merid. miles anſwering 59? 36/, wiz. 4485, 
reſt 1278 miles for the diſtance A C. © This 
being the only difference in theſ- rwo kinds of 
filing, and thus obleryed, the Reſulution of rhis 
Il z LL, will 
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f will perform all ſimpie Courſes; and if it be 
compounded of many Cour i;cs,you maſt ſo many 
” times mu'tiply your Operation, 

Note IV. Concerning Dialing. To makean 
Horizontal Dial, you muſt calculate the dittan- 
ces on the Horizon to the Meridian, to cach 
hour, halt hour, and quarter, by this Rule; As 
Rad. to Sine of the Latitude : : So Tang. of the 
F.quino&Etial hour from Noon, to the Tangent of $ 
the Horizontal Diſtance from the Meridian, of | 
thar hour, half, or quarter. | 

If you dciire re calculate for every minute, 
then you take every minute for rhe qui. hour, if 
for every quarter,then begin with 39 45/479 30, 
11® 15/, and 15 for an hour, ©'c. To make a 
Dial for a full South Wall, is the ſame with the 
f.umer, only changing the Sine of the Latitude 
t» the Cotine. 

For a declining npright Plane, you muſt firſt 
find the Angle ot the Meriatan and $«; /tyie thus, 

As Rad. to Cotang. Lat. :.: Sine Deci. to Tang. S © 
delired. Secondly,the height of the Style above . 
the Subſtyle, thus, As Rad. to Coſi. Decl. : : Colt; 
Lart.to the Sine of the height delired. Thirdly the - | 
difference between the Merid. of the Planc 2nd 
Place, As Si.Lat.to Ran. :: So Tan.Decl. ro Tang. 
e'wed. Fourthly and laitly, you mult tind the 
Ang!es which the Hour lines make with the Suh- 
ſtyle line, which is the Merid. of the Plane; As 
. * Rad.toSi.of theStyle-height above the Pane ::So 
15 the Tang. of the Hour line from the Mcrid. 
ot the Plane, to the Tang. de:ired. For a Meri- 
dian Dial, where the Plane looks tull Eait or Weſt, 
the Hour lines are al parallel t the Line thar 
paſſeth trom Pole to Pole, which is the hour of 6; 
then fay,As Rad. to the height of the Stylc in any 
known parts of a Scale : : $15 the Tangent of 
any hours diſtance trom 6, to the diſtance there- 
ot in the func paits. 
Now 


= 
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Now for a Mechanical way to make any Dial 
to any Plane , whether dec:ining, reclining or 
inclining, crooked, bend-d,or any ways uneven, 
without any notice taking of any {ach declina- 
tion,reclination, fc. by the help of a large and 

nod Horizontal Dial, which mu{t have a ſmall 

tk in the Centre to {ulft:r a 1ilkThread or Hair 
to go through; you may work thus under the 

lane : Where you intend to make a Dial,draw 
a Level Horizontal Line by a Carpenter's or 
other Level, ro this Line {ct a ScaFoid or Frame 
of any board or boards deep accorfing to the 
bigne(s you intend the Dial to be ; this Scaffold 
muſt be level likewiſe. 

This being firted, and by any other true Dial, 

uinoctial Ring,or by the h-ight of the -),your 
Minute-Watch rectifticd, or otherway, find the 
true Time of the Day,and placing your Horizon- 
tal Dyzl upon the level Plane, kc ping it to the 
true time ot the day, by removing ic toand fro, 

you may by the threa4 trom the Centre, carried 

y the edge of the Gnomon, hind our the Centre 

ot thenew Dial, it it will have a Centre, which 

. | mark, and by {mall racks faſten your Hormzontal 

Dyal in that place, that it may not move the 

thread or hair cairicd by the edge ©! the Gno- 

mon,if continued in either Pole, and :: the Gno- 

mon to the new Dial; the perpendicular Line 

under it taken by a2 ſquare is the Subityler, and 
the Style may be faſtened to the Plain by helps, 

of that thread. 

Now: todraw the Hour lines,do this; Ly the 
< thread,fhixed tothe centre of the Harizonta. ial, 
& over the Hour lines ard'Quarcers, and mark our 
| 


in the Horiz.2ntal Line on the prom where they 
interſet; Lines drawn from the centze of rhe 
new Dial to theſe Points, arc the Hour lines : 
But ſome Hour lines may run off the Plaing or 
by reaſon of the Td, or {om* Pillars 


z may 
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may hinder ; to help this, draw as large a ſquare 
or oblong upon the 1orjz.ontal Plain as you may, 
and wansfer (by help of the Centre thread)all the 
hours from the Horizontal Dral into the Lines of 
the onatfide of rhe faid ſyuare or oblong; now it 
you bring a thread from the Centre of the new 
Dial, and reſt it upon the hour Poiars marked in 
the {aid {quare,the Centre thread of the Horizon- 
ral Dial, carried only to touch the other thread, 
will deſcribe the Hour line delired,whethcr upon 
anevenor uneven Plain that have Centres for the 
new Dial; but if the Line carried by the edge of 
the Gnomon of the Horizontal Dial will not 
meet with the Plain,as inall Faſt and Weſt Plains 
much declining,then mult you fix up a board or 
other matter to receive the Centre by the ſ1de 
oft the Plain, and then fixing a thread therc,by 
that and the other thread you may ſtrike all the 
Hour lines, as was before ſhewed in crooked 
Plains,and the thread from the Centres being the 
=» Gnomon, mutt be fhxed ro the wall by two 

AYs. 

This may be practiſed with as much curioſity 
as any other, and will be ſure and exact. 

Note V. The Deſcription and Uſe of an Uni- 
werſal Dial for ali Laritudes, being a Projection 
ot the Sphere in P/ano, preſented to hi: Royal 
Highnch, Anno 1665. tor his particular Uſe at 


ca. 

One Hem: ſphere being, circumſcribed by a Cy- 
linder , wherein the EquinoGtial and Cylinder 
touch, let the Hemiſphere be conceived ſo to 
extend from the Equinoctial , that the two Co- 
lures, and all rhe Mceridians, may touch the Cy- 
linder in the Tangents of the Degrees and Mi 
nutes of the Meridians, all the Mcridians will 
be ſtreight Lines, all the Parallels Circles diſtant 
from one another as their Tangents; and for 
particular wes,let the Hemiſphere haye upon the 
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InterſeQion of the Equinettial Colure and Equi- 
nol Semicircles, at cach degree diſtance. 
Theſe, as likewiſe the Ecliptick, and all other 
Ciccles deſcribed from that Point, will be Ellipſes 
on the Cylmder: Having this Cylinder thus tur. 
niſhed, hyiag it upon a Plain, fo that the Equi- 
-prmag Colure may _ the gre Jn 
inder be orthographically or cular 
RET on eg Plain Z 7% have ol che Dial Kd 
emiſphere now before you, the demonſtration 
whereot will be too redious tor this place. The 
deſcription thus : The point of and & is the 
Centre,:he uppermoſt Line divided both ways in- 
to 90degrees is the os pry ,the Lme Cothar 
oes at right Angles down is the {emicircle of the 
quinotral Colure, the rwo edges are the Sol- 
ftirial Cotures, and ſtand tor the Meridian of 12 
z Clock, all the {treight Lincs trem top to bot- 
rom are the Meridians or Hour lines to eve 
quarter of an hour,1 5? of the Equinottial above 
being an hour ; the Meridians on both edges arc 
number'd trom the Equinoctial to the Pole, and 
from the Pole to the Equinoctial to 902. The 
Parallels to the Equinox are drawn through 
evcry degree of the Meridian, and are fo num- 
bred hoth on the edges and on the middle,being 
the Axis of the Sphere,upon the Quadrant on the 
left hand are drawn ſeveral Elliptical lines,which 
repreſent the Circles formerly ſpoken of,deſcrib'd 
_— the Ccntre, being rhe point of Eaſt and 
elt to every two degrees. The Ecliprick is 
drawn both ways from the Centre Þ and =, 
declining 23 degrees 3o minutes upon the Meri- 
dian, and divided into .Signs and Degrees by 
thoſe Elliprick Lines. . 
The back {ide of the Inſtrument has many 
Ules 'fhewed [in the begining of the Book ; 
thate of this ProjeCtion follow. + 
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Uſe rt. Having the ©) place, to find his Dect- 
nation, Right Aſcenſion, or by cither of theſe ts 
© place Firſt, find by the day of the 
back ſide the ; day which ſcek 
m the Ecliptick, the Parallel that by that 
lace ſhews the &) Declination, and the Meri- 
tan the G) Right Aſcenſion in the EquinoQtial; . 
ſo likewiſe the Declination or Right Aſcenſion n 
given, ſhews the () place. 


« 2. To rectifie the Centre Thread to ſhew 
any Horizon,or any Line of Eaſt and Weſt which 
pallthr the Zenith, or any Inc'ination to the 
orizon or Equinoctial, that any point upon the 
Hemiſpliere ſhall make with the Horizon. The 
Centre thread laid tothe Latitude of the place on 
the left hand in Summer, or on the right hand in 
Winter, will repreſent the Horizon ot that Lati- 
tude by the greater figures which come numbred 
from the Pole. And it you lay it to the Latirude - 
from the EquinoStial numbred by the ſmaller Fi- , 4 
res on the right hand in Summer, or leit hand 
in Winter, it repreſentsthe Line of Eaſt or Weſt, 
and the point in the Meridian ſhews the Zenith, L 
Or any point upon the face being ſet out by the ; 
parallel and time of the day, laying the Centre © 
thread thereto, it ſhews on the edge how many 
Degrees it maclines or declines to or from the 
Equino&tial, and tharbeing added in all Northern 
Signs, or fubitralted in Southern to or from the 
Equinoctial height ( which is always = to the 
Complement of the Laritude,) it gives the In- 
clination or Angle 2 great Circle palling by the 
point given with the Horizon, 


Uſe 3. To know the time of Riling and Set- 
ing of the ©), the Aſcenſional Difference, the 
Awplitude, and the length of the Day or ahe. 

F 
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By the laſt Propoſition lay the Centre thread to 
the Meridian for an Horizon, wherever the G) 
perallel cuts it, am-ngſt :he Hour limes, it —_ 
the ©) riling and {ertmg, and the Elliptical line 
which rafieth by that place gives the Amplitude, 
or the diftance in degrees from the Eait ; the 
Meridian of the C) rifing carried to the Equino- 
ftjal,ſhews the Aicen'ional Difference in degrees; 
laſtly, double the CG) ſertmg for the length of 
the day, and riſmg for night. 


Tſe 4. To find what time the ©) will come 
Fait or Weſt,and what height the () ſhall have 
at thar time. By the ſecond Propolition,lay the 
Thread to the Latitude rcld from the _— 
tial in the edge on the contrary {1de to the Hori- 
z:25n, that is the Line of Eaſt and Weſt, and fol- 
lowmg the C) parallel to that Line, the Point 
where the Interſection ſhall be amongſt the 
hours gives the time, and among the Elliplcs the 
© height at that time. 


Uſe 5. To know the beg of the © at ſix 
a clock,and the Azimuth or Diſtance the G) ſhall 
have from Eaſt or Weſt. Follow the () parallel 
to {1x a clock , the crooked lines ſhew you the 
© height; and liying the Centre Thread to the 
point of Exit or Welt, mark where the Parallel 
cu45 it, and follow the Houur line to the Equi- 
noctial, ( which now ſhall repreſent the Hori- 
ZI 4a dittance from the Centre is the Azt- 
mut 


Uſz 6. To find the © height at any time 
of the day. Sctting the Horizon right, find the 
point of the G) ri:ing, then ſerting one point ot 
tae Compalics there, extend the other to the Ze- 
nith, and by a black lead Point mak: an Arch 
that {hall end upon the hour of the C) ring; 

ric 
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of that Cirde cut by the Hour-lines, 
© height. 


Uſe 7. To reCtife the Hook,Bead and Plum- 
met. At the end. of the Hook (which by its 
skrew may be moved art liberty) there hangs a 
Thread and Plummet with a moyeablc Bead, the 
very end of the Hook, from whence the Plum- 
met hangs, muſt be skrewed faſt to the place 
where the CG) riſeth on the Horizon, the 
oy mult be ſet ro the Zznith on the contrary 
ide, 


Uſe 8. To find the hour of the day at any 
time, the ©) ſhining. After the Hook and Bead 
be rectified, as is ſer dow: in the laſt uſe, lift up 
the Inſtrument, (fo that the Bead and Plum- 
met do freel play ) that the .C) may ſhine 
through the leaſt ſight upon the other, the Bead 
__ the time of the day amongit the Hour 
mncs. 


the de 
fhew t 


y 9. By the © heig!:t or hour,to know the 
O Azimuch. By the ſecond Uſe, ob{-rve where 
the Meridian of the ©) Hour and the Parallel 
meet,and thereby on the {ide tind the Inciination 
of the Point to the Horizon,where lay the tluead, 
then by tlic 6th Uſe,find the CG) height; now !et 
the Equinottial repreicat the Horizon, 4nd ac- 
counting the height amongſt the Puallels, 
where the Para!lel crofſ*th the thread laid to the 
Inclination, f!!»w the Meridian to the Equino- 
ctial, the num'>:r from the Centre is the Azi- 
math from the Zait. 


Uſe 10. All the former Propoſitions may be 
applicd to the Stars, remembring the ©) ſhews 
the hour ; therefore uſe the Right Aſcenſion of 
the ©), which take from the Right Aſcenſion od 
t 


enemy 
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the Star,(if ir be bigger,if not,add 24 hours) reſts 
the time of that Star's coming to the Meridian , 
and if you know the Stars hour before midnight, 


, take it from the time of the Stars Southing ; it 


aiter, add it, you ſhall have the true time ot che 
night, e excellent Uſes you have from this 
Inſtrument, fold, if you delire it, with the Book : 
If you defire it of Metal, and larger, Mr. Hayes 
Mathematical-Inſtrumentmaker, living in Moor- 


frerds, will make them. Laſtly, _ the in- 


i:de of the Cover you have a icular Dial 
will ſerve within 3o miles from London preſently 
to know the hour of the day, the Parallels up 
and down anſwer the day of the Month, the 
other ſtreight lines that are parallel ſhew the 
C height, and wherever that croſleth the other, 
there 1s the hour, the long hours for Summer, 
and ſhort ones for Winter, and placing a Pin in 
the Point V1, letting it ſhade in the Line YT, 1, 
a Line and Plummer playing from it, will ſhew 
the © height gn the right tide. 


— — 


8. 7. Of the Nature and Making of Watches, 
Clocks, and ether Movements , CyHefed 
from Mr. Oughtred's Automata; with 
hong Additions and Noter abont Pendu- 


wms. 


THE great Wheel , whereon the Fuſie ar 
String with Weights are fixed, divides the 
Nature ot the Work in any Mevewents, that | 
, ;4 _ ww oy Pinions wow my 6 
the Ballance or Fly on res the Motion, 
"ut the other way r” iThings to bc no- 
ted, are, 
t. The Fuſie, and how many Turns it hath. 
2, The number and names of the To 
coth, 
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Teeth, and Pinions, wiz. in a Watch of four 
Wheels, ({\uppoling the Numbers annexed to be 
the Teeth ;) Firſt, the Greas Wixecl (Number 
55 Teeth) turning the Pinzon, (number 5.) fixt 
to the Second Wheel, (Number 45.) turning the 
Pinion, (Number 5.) hxt to the Contrat Wheel, 
(Number 49.) turning the Prion, (Number 5.) 
tixt to the Crown Wheel, (Number 17.) having 
od | Teeth, working upon the PaUats of the 
Ballance, (Number 2.) But in Watches of hve 
Wheels, there will be a third Wheel beture the 
Contrat Wheet. 

3- The Pmion of Report fixt to the Arbor of 
the Great Wheel, (Number 4.) which lies hid 
betwixt the Plates in Watches, and turns the 
Hour-wheel ( Number 36. ) which carries the 
wi about upon the Face, divided into 12 or 
24 hours. 

For brevity-{ake, let M. ſtan1 for the Move- 
ment, whether Watch or Clock, F. the Fuſte. 
A the Great Wheel, 2 the Pinion of Report on 
its Arbar,E the ſecond Wheel, e the Pinion on its 
Axis,] thc ContratWhecl, the Pinion on its Axis, 
O the Crown Wheel carrying 0 its Pinion on its 
Axis; B the Dial-wheel carrying the Hand, in 
H. Hours, T. Time, f. turns, N. Notches or Bears 
ot the Ballance ; Con. Continuance and lengrh 
in Time of the Watches going. 

The Work will ſtand, both in Letters and 
Figures, as in the Example. 


8) B(da 4) 36 (9 


e) A(f 5.) 55s (11 

!)E(& 5.) 45 (9 

0) I (k F.) 40 (8 

0 17 Crown Wheel. 
2 Pallats, 
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where every wheel is divided by the Pmion ie 
moves trom A to O. wiz. 55 by FZ11 =f.45 by 
$=9=g-40by 5=8=&. But B divided by 4 
pivecs 9 that is B by a=d4. 


1.RulefgkOz=11x9x 8x17 x 226928 
ual to N. Notches or Bears made in one turn 
of the great \Wheel,: and 26923 x 9Z=242352 
the bcats that are made in one turn ot the hand, 
whether 12 or 24. Laſtly, divide 242352 by 
12 {t gives the Beats in an hour, 201 96, and by 
60 gives the Beats in a minute, 336, 6. Thus 
far 1 queſtion not, is very plain, and muſt be 
ractited to be well underitood, as being the 
*"ouhdation of the whole work ; and by it you 
may calily know how many turns any Whed 
er Pinion makes tor one turn of the Fulic or 
hour Wheel. 
2. Ruls, As the Beats for one turn of the great 
Wheel or Fulic 26928 
. Is to the Bears gone none hour-— -201 96 
:: So continuance of the Watches going - 16 
_ « To the number of the turns about the Fu- 
he : 12 
? + And rc the hours of the Face--—— -12 
« To tix Quotient of the hour Wheel divided 
by A. — 9 


Theſe pre » "tions holding, that any three gi- 
ven, (not the ſame kind,) you may find the 
fourth : As tor Example, 

To know the conrinuance of the Watches go- 
ing, that bath 12 turns in the Fulic, and 26928 
Bears in one turn ; and 20196 Beats in an hour, 
Say, N man H. NonetF: : 12 r.ot F. to Con, 
20196) 26928 x 12 (16, Purifit bedemarded 
by the Beats, and the time of the Watches going 
to know the Turns of F.26928) 20196 x 16 ( 2. 
Or it it bedcetnanded, what Quotient ſhall be laid 

K Upon 
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upon the Pinion of Report ; Say, 16. 12:: 12. 
9 : Or as 26928. 201 96. Note that the leſlcr 33 is 
taken, the longer ſhall be the continuance of the 
Watches going at an equal T, 

* Rule 3. Conceming Pendulums. The ſpring 
in a Watch, drawing harder at the firſt thin ar 
the laſt ; and likewiſe in Clocks with weights 
and (trings, there is added the weight of the 
ſtring gotten every moment, to the Ci! 

weight, and tor that no Motion can by hand be 
made fo fit, but there will come fone uncq121- 

nels, as you may hear by the Beats eith-r 01 
Watch or Clock, to juſten and regulate thelc i:1- 
equalities Mowſteur Hugens myented the way o 
app:ying Pendulwms to cither, tor which [15 
Name will be ever Remembred. 

> ING N_ are of the fume 

grees 2 inutes are equal, or if t '14c 
not above a Degree, and the Hawes ot the? V1- 
brations are in proportion tothe lengths : For » 

Standard or Rule Monhieur Hugens gives tlc 
length of a Pendulum that ſhall (wi ſecond s, 
to $81 ro the NO tect $6 "The Eng - 
{:{5 Feet to the Paris Feer by my Table are, As, 
1009, 1563, Theretore, $64. 881 :: 1.068. 1,-£ 

and 1.08) x 3=3, 267 equal to three tcet three 
inches, aud two tenths ot an inch. 

The HonourableLord Bruncker,and Mr.Hoob, 

found tie lengthto be thirty ninc inches and ;> 5 

arts, wiz:ch 2 little exceeds rhe other, and may 
, Was juit1ced by Maſter Hugens's Rule for the 

Centre ot Oſcillation ; for Montous Penduluy: 

that ſhall vibrate once hundred thirry two times 

in a minute, it will be tound likewiſe 8,1 inch-s 

«greeing to 39,2 inches Eug/1ſh : Theretore tor 
certain 39,2 inches may be called the univcr (a! 

meaſure, and relied on, to be the near lengt}: ot 

a Penauium that ſhall ſwing ſeconds each; vi 

bration : With this caution and Rule, = the 
no! 
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length of the ſtring trom the point of fiſpention * 
to the Centie of ound Ball! is to Radius: : {0 
ts Radius to a fourth number. Let two hifths of 
that fourth be added to the former length, for 
_ of the Pendulum. Having this 
S the ncxrRule is this: Thar the lengrhs 
of two Pendulum are in proportion to the 
ſquares of their feveral vibrations, which will 
be equal to the Bears of the Ballance ; rhere- 
fore the Beats that ſhail be ropoſed ina minute, 
may op to be 50,and it be demanded to give 
the h of a Pendulum ; Say, as the ſquare 
of ro hoee) is to the ſquare of 6o (3650): : fo 
is 39,2 to 56,4 the length required tor (2500) 
3600 x 39,2 (56,1.) Anil 1t the lengrhs be given 
to know the ſwings or beats in a minute, As Al- 
titade given, To Altitude known : : fo ſquare 
vibr. known. To ſquare yibr. req. whoſe ſquare 
Root is the Anſwcr : And becauſe the two 
middle terms ſtand in all ſuch Queitions, and 
will be always 141120 : Therefore divide 
141120 by the {quare ef the ſwings in a minute, 
it gives the length ſught ; or by the length ir 
goes the ſquare of the Swings. And thus as the 
ngen!ous Maſter Hook lk. propoſed, I have 
hang'd a ſwing by my Clock to regulate it upon 
a Pin, that it may freely yibratc. 


48)--4_(12 
56---7 (8 
54--6 (9 
Zl 


The numbers of the great Whee! 56, its Pinj- 
on 4, turning the hour Whecl 48. The great 
Wheel rwns a Pinion of 7 fixt to the Crown: 
Wheel 5 4, which turns a Pinion ot 6 hxrt to the 
Ballance Wheel 21. The Quoticnts $ x9 x21 
Xx 2=3924 thc beats in an hour, becauſe the 
great Wheel turns once ny n hour, clte 12x 9 

2 X21 
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X 21 x 2=36288.12) 36288 (3024 and 65) 
3024(509,4 beats ina minute,and as was ſhuwed 
before, the length of the Pendulum will be 55, 
5 inches, fix a weight upon a Wire running into 
2 Rod, that ſhall have four feet 7,5 inches 5c- 
low the Pin: whercon it plays, and about a foot 
or above, a Wire beaten flat with {cyrral holes .. 
to fit tothe topof this Ro, and to,a Pin placed 
up the Ballance towards the back tide, will 
regulate the Motion exceedingly well, and may 
be done without trouble or p uy 
For the regulating the incquality of a fwing, 
when it may rife ſom=times higher, ſomerimes 
lower : There are two ways, either by making 
the Line play betwixt two Check parts of a Cy- 
cloid, as Monite' Hugens has directed, which 
may ealtly be effected to any length of the Pere 
po Ls and are made, if any deiire them, b; 
Mr. Humphrey Adamſon (near Turnſtile in Hd;- 
born.) Or elſe by not ſuTering the Pendulum to 
vibrate above au inch from its ſettlement: For 
ry part, after ſome time and charge of Expcri- 
G16 ments, I believe thz 
firſt the better way. 


6 ———72 = | 
Monieur Hiuzens ma 
5 —_——_ - —— hs Bow. ot Pendu- 
A 8Y-8—-(10 lum Clocks, pro- 
E. 45-0 (6 , feth a Watch a- 
[ we fog Gs a Mans height, 


to go 30 hours, and 
to have theſe numbers. The great Whe?l $5, 
Oc. which turns about invan hour, and ſhews 
nymutes ; theretore for an hour nawltiply the. 
Cuotients, 10x6x2x 15 x2 23609 b2ing the 
ſeconds in an har (6ox 6023609) or beats. 
Now the third Waeel I turns about m one mij- 
nute for 10x 6=60, and carrics a plate divided 
into 69 ſeconds, ani ſhews the ſcconds ; and 
upoa the Arbor of the great Whe:! 13 fixed 2 
; Wheel 


(frz) 
Wheet 2 turning anuther Wheel a, both of 36 
Teeth, both turning about in an hour 3 the 
larcr has on it a Pmion 6 of 6 Tecth turning 8 
72 in 12 hours. "This Watch has a pully ried 
ro irs weight, by which you may pull it upand 
not ſtop rhe Watch; rhe Pend«lum plays be- 
rwixt two Cheeks, part of a Cyc'oid. 

The next queition (fuppoling there bz a ſcrew 
below or above the Pendul. to- litt it up or let it 
down upon a {qu. Braſs Ruier (vided 1ato inc. 
and renth parts) to know how many minutes 
and fcconls every tenth part of. an inch wi 
make the Watch go faiter ar tlower in a day, 
I take the Pendulum which ſwings ſeconds 
—_ 39-2. Then by the Log. 1 make ths 
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I I 
Il.5943935311.777597159-9211 
I.5 95 496[1.7770.1615 9.8513. 
1.5 2659711.776495159 77Þ + 
1.5 9769<11.7759061[59 7 17+ 
1.49879011,7758 39950 6% 


The fit Column has in the middle rhe 
length of the Pendslum 39. 2 inches, upwards 
it diminiſheth one tenth, and. downwards ins 
creaſeth one teath. 

The ſecond Col:mnare the Log. cf the firit. 

The third Column arc halt of the Log. of the 
difference of the 1! rakenont of- the Log. 5. 
149588, which is ot the ſtanding number 
141120 atorclaid : The 17 Col. ate the numm- 

3 "5 
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bers of the 111; and the / Column arc the nmi- 
nutes and ſecontis tbat thele augmentings or 
diminiſhings will cauſe in aday, wind are gotten 
by Multiplying 24 x 89=1442 th? minutes in 
% day , by the decimils aboyc er unger Co, 
which work may be done catlly tv any length 
ot: a Penauliom. 

Rule 4. Of finding ont fit Nurders tor the 
Wheels and Pinior.s. 

1. Any. two Fractions, who!e Terms are pro- 
portiona | ——— the fame Eivtion 5 as 
9. 36. 45- 63 
w— CT, Thc upper forthe Wheel, 


Kk 4 F. 7: > 
the lower for the Pinion: 
2. If it be as one Wheel to one Pinion :: 


ſo-s the product oft many Wheels, to the pro- 
duct of many Pinions, both will perform the 


1449 36 8 
fime Motion. Exam. equal to — x - 
28 28 1 
5 IJ FO 36 x $xX50Q=n 
X' = OL «==» X,-- X --— foF = —— ——— 
J 4 ? 19 &@EY J-8-3S- 

I 4400. 14.40 
—_— > "7s no: matters it in what order thc 

280 2 


Wheels and Pinions are ſet, or which Pinion 
ftand under every Wheel. 

3. Theſe Factor's 36 x $ given,may thus be va- 
ried, viz. Divxde them by ſuch numbers as will 
meaiure them, and multiply the Quotients by 
the Altern Divitors, the Product af. & $ 
thoſe two laſt numbers ſhall be two 36. 8 
to the product of the Fattor's given, for 4. 1 
36 x 8=32 x 9=288. 32. 9 

4. If fit numbers cannot bs had by 
any of the three tormer ways, you mult ſcek 
NR Ratio as nca” a3 Po libic in this manneras 

v0” © 
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one of the two Numbers is to the other: : {0 is 
260 to 2 4 þ. Divide that 4*þ number, and 
allo 360, by 4, 5, 6, 7, 8, $9, 10, 12, 15; or 
which of them bringeth a Quotient neareſt to 
an Integer ; as it the rwo Numbers be 1 47. 170, 
which are too great to be cut into Wheels, and 

ct cannot be reduced into leſs, becauſe they 
ho no greater common meaſure than Uniry. 
Sy theretore, 


170. 147: : 360. 3I4 , 311(52- I 15 3 9- 
V47 .170:: 360. 4164 #360,60 360( 4F. 
8 360(45- wheretore for the two Num- 

ai6(52 | bers147and170 you may take 
$2 and 60 ; 39 and 45, or 45 and 52, 


Rule 5. The Diameter or Circumference of 
any Wheel being given in inches and ane. hun- 
drcd parts,and the number of Teeth it is divided 
inco, ro give the Diameter or Circumference of 
a lefler Wheel or Pinion, with a number of 
Teeth given that ſhall exactly agree with the 
Teeth of the greater Wheel: Exam. The great 
\Wheel has one inch. Diameter, and ffry Teeth, 
the leſſer Wheel or Pmion ten Teeth ; fay if 7. 
22.5: 1. 3, 14; theniif 5o. 3. 14:: 10. 63 for 
the Circumference of the Pinion, whoſe Dia- 
meter will be ,2 of an inch. 

Rule 6. To give Numbers to.a Watch that 
ſhall have a ſwift tram, about 20000 beats in 
an hour, that may have turns about the Fulic, 
anc. go 16 hours, and the number of the Crown 
Wheel 17. Say by the ſccond Rule 52. 16 ::: 
2.0000. 6666. the Beats for one turn of the 
Fulic ; and becauſe by the firſt Rule 26666 is 
equal to all the Quoticmts multiplied together 
into 17 and into 2, thar number being haly'd 
1s 13333, and that agam divided by 17 gives 
for the Quotient 784, which being broken into 
thc numbers, that mu:tipiied rogether will 

| be 
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a or near to it; let themte 11. 9. & 
m _ are 792, Then792x 17 x 2= 
26928 ; and ſay, 16. 12:: 26928. 10196 the 
Beats in an hour. Alſo 16. 12:: 12. 9 and 
#=3$, Laſtly, bythe three Qyorients, aſſured 
4) 36 (lg 3.9 $ find our the 3 Wheels and 
22.—— @Pinions, by taking the Pinions as 
5) 55 (11 you dehre, as is done in the fide : 
S) 45 (2 Yoomay try ſeveral Experiments 
5) 49 (8 to make the Watch go longer by 

"17 alecring the Beats and Pinion of 

2 Report. 


Examp, Of a Clock or Watch ſed to 
o a week. or 8 days with this Order, that the 
Balance Wheel, or that which moves the Per- 
dulum maaiy go about in 2 minute, with an 
Index to ſhew ſeconds, that the great Wheel 
may go about in 12 hours, and that the Wheel 
next 1t my g2 about in one hour to ſhew 
minutes: Furſt, how many ſeconds there are 
Mm 12 hours, and that 12 x 60 x 60 =43200 
theſe are rhe Beats thar ſhall be in one turn of 
the Great Wheel. Thelc are double, becauſe 
there are two ſwiags to one Tooth of the Bal- 
lance Wheel, rh- half 43200 is 21600, now 
the Ballance Wheel muſt needs be 30; divide 
2160jo by it the Quotient is 720 to be broke 
into three Quotients, whereof the firſt muſt 
needs be 12 for rhe Tcerh of the great Wheel, 
divide 720 by it, the Quotient is 4g) gg, (12 
60 for the two Quottents remain- b 64. ($ 
ing, which. may be cither 10 and x 
S i Þ$) 60. (7, 
6, or 5 and 12, or$ and 7,, = 
which laſt Jet ftand, then the —2— 
work. will ſtand thus, and the Raps oy 
Pinions taken as you pleaſe ro be bro 
all 8, the Wheels muſt be 96. 6 »I20 
60, So then the great Wheel will /* 


£0 
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about in 12 hours, the ſecond Wheel in 2r> 
wur, and the Bali:ance Wheel in a minute, as 


deiired. I gave my Watch theſe Numbers to 


g5 above 2 year. : 

la my large Sphere going by Clock work , 
there is 2 motion for the Revolution of the G) 
Apwgeam writ down on the Circle to be made 
in 17096 years, but by Examining the Work, I 
find it ro be 17109, thar 1$ tþur years more. 
For the Great Wheel fixet is 96, a fpindle 
Wheel of 12 bars turns round it $ times in 24 
hours, that is in 3 hours ; after theſe, there are 
four Wheels, 20, 73, 24, and 75, wrought by 
endleſs ſcrews that arc in value but one ; there- 
tore 3 X 20 X 73 X24 x 757884000 hours, 
which divided by 24 gives 3285000 days equal 
999 years : Now an the Wheel 75 is a Pi- 
nion of 6, turning 2 great Whed that carries 
the Apogeum number 114, and 114 by 6 gives 
19, ant 900 x 19 =17100. 


Rale 7. Of $iving particular Motions toany 
Movement. "The number of a Motion, is the 
Proportion that it bears toone turn of the hour 
Wheel, or the Pinion of Report, from whirher- 
{uever it be taken, which proportion, being 
broken into two or three Quorieats, will thew 
the Wheels and Pinions, as if you took it tor 
the Beats of the Ballance. 


The haſt Note ſhall be concerning 7T:mz ; that 
which. is ordinarily termed rhe Howr of the Day : 
Chyn'ider this inthe length of duys, which are 
two, diſtinguiſhed only by the Revolution of 
the Exrth: The firit is the Syger/al Day, 
where any fixt point or points of che Earth mn 
the fame Meridian or Azimurh returns from 
any Star to the ſame again ; the ſecond the 
Selar Day, where the ſimec Meridian of the 
Earth returns trom. the GC) to. the fame again; 
giithcr 
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neither of theſe days are the true Equinoctial 
day, indecd the Syderial is inſeniibly the ſame, 
if it be but for ſome ſmall ſpace of time, the 
difference being only ſome tourths and fifths 
of a dcgree ſlower in a day ; but the S2/ar is 
notably longer than the other, 12. by 3/, 56//, 
53///, 19///7, of time in a day, and from h-nce 
the length of an hour is generally accounred : 
Therefore to fit the Pendulum of a Warch or 
Clock to this Solar day and hour: 7. By the 
Revolution of a fixed Star to the ſarge point 
again after ane or more Revo'utions ( which 
you mult curioally oblcrve by fixing your eye 
to a point.) If the Motion for one Revolution 
want 3/, 56// of 24 hours, or for two, 7/, 43//, 
for three, 49/, 39//, Oc. then doth your Watch 

o true to the Equal or Middle Motion of the 
©, if otherwiſe, the Pendulum muſt be alrered 
to make it go ſo. 1L. By a Swn-Dyal, which 
though it be made never fo exact, and your 
Motion fo too, yer there will be a conſiderable 
difference after {ome days, nay even in one day, 
all which falls out by reaſon of the inequality 
ot Natural Days, ( which art laſt is ſettled and 
demonſtrated bo Mr. William Flamſted, trom 
whom ( if God continue his health) Aitrono- 
my hopes for a better Dreſs ; But this Maninl 
will not admit the Table of Equations, which 
you may find in Monlicur Hwgens's Horology, 
wherero you are referred. 

Laſtly, There is added a Table of rhe Right 
Aſcen/ion of the (5, and a Table of the Right 
Aſcenſion of the Stars of the greater Magnizude, 
thar when any of them come into rhe Meri- 
dian, by ſubſtracting that of the &) trom that 
of the Star (adding 24 hours, it necd be) leaves 
the hour of the night. 

And there is an Excellent and uſeful Table 
th: lait of all, of 22 Stars, which here _ 
riſe 


f 
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:i or ſet, and are conſtantly ſcen, 'which 
Table ſhcews their _C— and their 
time and Azimuth when they come under the 
Pole Star ; thcretore.if you a Thred 
nd Plummet, and looking th a {mall 
hole, (to take away the Stars ray )oblerve when 
any of theſe Stars come with the Pole Srar to 
rhat P dicular; It you. ſubſtratt the © 
Kight Aſceniion, from the hour of the Stars 
coming under the North Pale, you have the 
rrue time of the Night ro a mimute. Man 
ther uſes may be made of this Table, but 
there is not room here to ſet them down. 

The Table of Right Aſcenſions of the ©) is 
very exact te 2 ſecond, to every degree of the 
Fcliptick ; and becauſe the North-Signs have 
the ſame Right Aſcenſion with their reſpetive 
dcgrees of the South-Signs 12 hours difference : 
'the Table is contracted, and the common parts 
do anſwer two Columns: For finding the Pare 
Proportional tor the -) minures, the di 
are ſet down to ſeconds, and may be ſupplied 
{rom the Table of Parts Preportional, it you 
cn1ter the 10 difterences under 6, as you did tor 
'ne Log. under 10. 

The Table of the _ Aſcenfions and De 
<linations of one hundred of the 'rincipal fixed 
;rars are rectihed to the year 1680, and are ta- 
{.cn from Ricciolrs his laſt Book, Entituled, A- 
'ronom:a Reformata, are more exact thanany 
other extant, and have their Differences ſet by, 
tor every ten years to rectifie them, and were 
{ 1wus done at the deſire of that Worthy and 

ible Phyſician, and Incomparable Mathema- 
{ici an, & Charles Scarborough, tor the benefit 
of the Induſtrious Seaman. 

The laſt Table of the Srars about the North- 
ole, are calculated for the Latitude of Londen, 
and tor the year 1689, Any Artiſt may com- 
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pure them for other Latitndes, vbſerving rhat 
all fuch Stars whoſe Right Aſceniions are above 
99, 14/, 10//, and under 1899, 14/, 10, pais 
the Meridian before they come under the Pole- 
Star, all the other Semicircles contrary. This 
Table will be welcome to thoſe that make Ob- 
ſervations of the Stars, roknow the true time of 
the night, and to 1ectihe their Pendulum 
Watches by : To all whom let their Days and 
Nights be tortunate. 
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$95 533 4 495960 | 


| 


>_> en 


| 


4972C6G | 497344 
G——r———_ 
4958596 493724 
499962 | 52cogyg 
$0333 | SOT470 
$22700 | $-2837 
524063 | SO4t99 
$2542T | $OS557 
$9677F | $2691 
$28125 | $0$269 
$2,47T1 | 559606 
$Tos1r3g | Froggy 
$12I15o | 512254 
$13494 | Sr361T7 
SIq5hT3 | SI14946 
$I6I39 | $16271T 
$174597 | SI7592 
518777 | 518909 
$205090 | $20221 
$2149090 | 521530 
$2270s5 * 522835 
$24006 | $24136 | 
——— 
$25304 | 5254323 
$26598 } 526727 | 
$27888 } 528016 
$29174 | $29302 | 
$30456 | 530594 
$31734 } $31862 
$330C9 | $23136 
5324230 , $24407 
$35547 |} 535674 


$3681TI 1 $36977 720003; 


| 
| 
| 


4 


493319 
4947H1 
496099 


| 497482 


498962 
590236 
$01607 
$2237J3 
524335 


009692 
$057046 
$058395 
529740 
SIIOST 


— 
. ST2417 


013759 
515079 
TI64052 


217724} 


519040 
522352 
$21661T 
322966 
$24266 


525563 
526856 
528145 
529430 
$30712 


CCI—_—— 


$31989 
$33263 
334524 
$35800 


| 


Brigg's Logarithms, 


SIZ55T 
, $1 3883 
 STS2101T 

516535 
| $T7855 
| $I9171 
| 529483 
521792 
523096 
524396 
525692 
926985 
$23274 
529599 
530940 
$32117 
$3339T 
531661 
335927 


499137 
SOOSTIM 
5oOr880 
503246 


504607 


505963 
$07316 


$8664 
| 5To0008 


511348 


512684 
SI4016 
$15344 
5I6C68 


517987 


519303 
520614 
521922 
$2322 

524526 
525822 
$27I14 


533518 
$3477 | 


536053 | 
$37315S 


499275 


400648 
$92017 
503382 
504743 
506099 
597451 
503799 
Srorg3 
SIT4Y2 


512818 


SI4149 


515476 | 
516300 | 
SISrrg | 


519434 
520745 


$2T053 | 
$23356 | 
524656 | 
$2595r | 
| 527243 
528402 | 
529687 | 
530963 | 


532245 | 


528531 
529815 
531095 
$32372 
533645 
534914 
536179 
537441 


« — 


8 


492491 
493876 
495267 

495653 
499935 
499412 
500785 
502154 


WLELIS 
| 504873 


—  ——— 


| 506234 
| $07536 
| $08633 
| 510277 | 
| STI616 


| St2g51 


SI4252 


529943 
$31223 


BI—_—— 


532590 


9 | 
49262 7x 
494015 
495406 
496791 
495173 
499550 
520922 
522290 
523654 


$2SOrg 


506370 
$0772T 
$09968 
SIO4TTI 


SII75O 
——— 


513034 
SI441t5 
ST5741 
517064 


515392 
| Ate 


519697 
$21007 
$22314 | 
$23616 | 


524915 , 130 


$2 -6210 
$2750r | 
528788 * 
530072 , 


$3I351 


532627 
533599 
535167 
536432 
537693 


Brigg's Logarithms. 


i. 


O 


537819 
$39076 
540329 
$41579 


5428 2 5- 


$ 44065 
$45307 
$45543 
54F775 
$49003 


I 


— ——— 
$3794$ 
$39202 
$404F5s 
$41704 


542950 


$44192 
$45.13C 
546656 
547898 
$49126 


$5022 

$5I450 
$52668 
553885 
555094 
$56303 
$$7507 
$S87cg 
559907 
{6IICT 


$62293 
$E3481 
564566 
565848 
$67026 


568202 
569374 
F7OF43 
$71709 
572372 
$74031 
575188 
$76341 
$77492 


1 578639 


$$C3SI 
TSLIJ72 
552790 
554004 
>SST28) 


| 


$5547 | 


557627 


$58829 * 
$60926 , 


SGI22T 
562412 
563500 
564784 


$85965 | 
$571.44 * 
568319 * 


$6949! 
$70560 


572988 | 


Z 


533071 
$39327 
540580 
$41529 
543274 


544316 
$45558 
546789 
$48021 
$49249 


$50473 
$5169, 
$5291 
5$4126 


! $55235 


$565 44 
$577.48 
$ 53943 
$6046 
$612340 


$G2531 
$43716 
564903 
56608g 
$67262 


568436 
569608 


; $70776 
$71825 ' 


+ 
l 


572147 | 


575303 
$70457 
$776c7 
£78754 


— >" —  — 


l 
| 


$71942 
$73104 


574263 
$75419 
$76572 
£77722 
575868 


| 
| 
| 


3 


533197 
$39452 
54070$ 
$41933 
$43199 


$5059s 
F5I816 
$53033 
$54247 
$55457 


5$5CE64 
$57568 
559068 
560265 
561459 
$62550 
$6337 
565921 
$66202 
$67379 


568554 
569725 
$70593 
572053 
$7322D5 


4 


$38322 
$395 78 
540839 
$42078 
$43323 


OO ren —_ 


$44564 
$45302 
$47036 
$48267 
549494 
$59717 
551938 
$$3155 
$543'8 
555578 


556755 
557938 
559188 
550385 
$61578 


$74379 
$75534 
5 76657 
577836 
578993 


562769 
$6395$ | 
565189 | 
566320 
$E7497 
$58671 
569342 
$7101ro0 
$72174 
573335 


$ 74494 
575650 
576502 
$7795Sk 

$ 79097 


Brigg's Logarithms, 


5 | 
533448 
539703 
542955 
542203 
$43447 
544638 
$45925 
547159 
545339 
549616 
555340 
552059 
$53276 
554459 
555699 
556995 
555108 
559303 


561693 
552887 
564074 
565257 
566437 
567614 
568733 
| $69959 
$71126 
$72291 
573452 


574610 
579765 
576917 
$7066 


579212 


<bogog | 


6 .1.2_|_8.|-9|\D 
$ 38574 | $38699 | 533825 | 538g5r || 126 
539929 | $39954 | $40279 | 5492254 || 125 
$41080 | S4I205 | $41330 | 5$qr454}]; 125 
$42327 | 542452 | 542575 | 54270r || 125 
$43571 | 543696 | 543820 | 543944 || 124 
$44912 | 544936 | $45960 | 545183] | 124 
$46049 | 545172 | $46296 | 544419] | 124 
$4725: | $47495 | $47529 | 547652 | | 123 
543512 | 545635 | $43753 | 543883] | 123 
$49739 | 549567 | 539934 | S50106|| 123 
550962 | S51084 | 551206 | 5513281 | 122 
$$2181 | $$2303 | $52425 | 552547| 122 
$53293 | $$3519 | $536.40 | 553762] I21 
$$4610 | $5473T | 554552 | 554973] 121 
$$S320 | $55542 | SS5o6m | 556182] 121 
557026 | 5$$7146 | 557267 | 557387] 120 
5s $8228 | 553249 | 553469 | 553589] 120 
559428 | $$9545 | 55967 | 559737] 120 
560624 | $60743 | 562563 | 5ſlog32| 19 
56rSr7 | 561936 | 562055 | 562174] r19 
563006 | $63125 | 563244 | 563362] 119 
564192 | $64311 | 554429 | 564548] 119 
$65376 | $65494 | 545612 | 565730] 115 
566555 | $66673 ;, 5656791 | 566909] 118 
567732 | $67849 | 557967 | 568% | 118 
568905 $69032 569140 560257 T7 
$7c076 | $7o0lg3 | 570309 | 570426| IN7 
$71243 | $71359 | 571476 | 571592] 117 
$72407 | 572523 | $72639 | 572785 | 116 
$7356 573684 | 573809 | 573915 116 
$74726 | 574841 | 574957 | 575072] 116 
575680 | 575996 | 576111 | 576226| I, 
$77032 | 577147 | 577262 | 577377 | Its 
578181 | 576295 | 57410 | 575525 Ir. 
579326 ' 579441 | 579555 ' 57969 T4 


Brigg's Logarithms, 


609594 
610660 
611723 


612784 
613842 
614897 
615950 
617CO00 


TC ——_ 


— — 


I 


579895 
S$8103g 
($2177 
$$3212 
$94444 
($5573 
526790 
587823 
5588944 
$900GTI 


$91176 
592288 
$93 397 
$34$03 
595506 


$957c7 
$978oy 
598320 
$99992 
GoroS2 


602168 
603253 
6£4334 
605413 
656489 
— - 
607562 
603677 
609701 
610767 
611829 


612890 


613947 | 


61500} 


' G16GOFF 


' 


617105 


[ 


_ —— > — - 


* 
589012 
FHIr53 
532291 
$$347$ 
$34557 
$38562s 
(46812 
87538 
5890s Fs 
SQOI7 3 


$91257 | 


$972339 
$93505 
$94613 
SOS7L7 
$96ST7 
S9?9T F 
$9g909 


GOOTOT | 
6CFIgo ' 


602277 
6C336T 
604.442 
6OSSSO 
606596 


607669 


608740 | 
609908 , 


610973 | 


611936 


61:996 
GI4OF2 
6x51c$ 
616160 
617210 


) 


$81267 
$82 404 
$83529 


$$84670 


585799 
586925 
588947 
589167 


$992534 


F91399 
$925ſo 
$93615 


' $94724 


$95927 
595927 
$99>22 
S9grrg 
650219 
601297 


602336 
603469 
6045590 
605628 
6967024 


————— 
607777 
608347 
60991 4 
610479 
612542 


6137roOfk 
6r4rs59g 
G1r521T7. 
616265 
617 31S 


| 4 
580126 | 


” ” CEO hn 


Ky 


GS = 
oe ear ee os ooo oo arg. ans. w 


"—_ a a 


Brigg's Logarithms. 


| 5 


$8035 
S$$1494 
$82631 
$83765 
$B43g5 


586024 
$37149 
$53272 
589391 
590507 


\ $91621 


$2732 


| $93840 


6org517'| 


, 652603 
| 603685 


6254766 
605843 
66918 


— ———— 


607991 
| 609060 


610128 


6G1ITg2 


612254 


613313 
614370 
6GI5424 
616475 
GI7F24 


—  — 


6 


530459 
$31608 
$82745 
$83879 
585007 


586137 
$37262 
$5833.4 
539503 


Sgcoolg 


> $917 32 


$92543 
$333$0 
$35S05s 
$96157 


$97256 


| $9835 3 


$33445 
600537 
6215925 


602711 


CM A A AS, 


| 613419 


| 614475 


E15529 
616589 
617629 


—— 


— 


7 8 ( 9. [|D 
530583 | 530697 | 53-Sri} | 114 
$31722 | 5$1$36 } 581950 ny, 
$32859 | 532972 , 583035} | 113 | 
583992 | 5$4ro5 } 534218 BLEF 
SS5122 | 585235 | $85345} | T1013) 
$86250 | 5$6362 | 536475 [172 
587374 | $374% | 587539 [112] 
$83496 | 558603 | 533720]| 112 | 
589615 | 589726 | 58983$|| 112 
$$9730 | $908q2 | $92953[| FL 
91843 | 591955 | 592066] | ITT 
S$92954 | $93064 | $93175|| INT 
$9406r | $9qgri7r | $9452 FI 
$9SIG65 | 595275 | $95386 [111 
$95267 | 596377 | 596457] | 119 
$97366 | 597476 | $97586|| 103 
598462 |. 598572 $9868} 109 
$99556 | 599665 | 599774 | 193 
600646 | 602755 | 6o864 | | 109 
6017 34 | 601843 \, 621951 | 109 
602819, 602928 | 603036|, 12 
603902 |] 604010 | 604118] | 105 
604932 60508 | 605197 ; 08S} 
626059 | 695166 | 626274 || 107 
607133 | 607240 | 6073455; 107 | 
G6o8205 608312 | 693119] | 107] 
629274 | 609381 | 6094384 | 107 
610341 | 610447 | 610554 IO7 
GII4og | GrrgrT | 611617, Ic6 
612466 | 612572 | 6126781195 
613525 613630 | 6137 :6 105 
614581 | 614556 | 614792 || 106| 
615634 | 615740 | 615545 | 10S 
6166585 | 616790 | 616395 05 
617734 | 617839 ' 617943  Tog | 


Wii 6]: 2 
| "I 7 ures 
415 | 618043 | 618153 
416| ©1909; | 6rg1g8 
417 | 620136 | 620240 | 
418] 621175 | 621280 
419] 6:2214 | 622318 
420| 623249 | £23:53 
421 | 624282 | £24355 
4:2| 625312 | 625qrs 
423] 626340 | 626443 
| 424 627366 627468 
g ——_— — — — mm 
'425| [628389 | 628491 
'426| | 629410 | 62gs5rr 
'427| 630428 | 630530 
'428| 631444 | £31545 
(429||632457 | £32559 
| 430 | | 633468 | £23569 
431 || 634477 | £34578 
+432 |- 635484 | ©£2553g 
|433| 636483 | £36588 
434 | 637490 | 637590 
435]. 638459 | 638589 
' 436 | 639456 |, 639586 
457 | £40481 | 64058r 
| 438 |, £47475 | Eqr573 
' 439 || 642465 642563 
"440 |, £43453 | 643531 
441 |: 644439] £44537 
442 || 645432 | Eq5527 
| 443 | 6464c4 | 646502 
' 444 | 647333 | 647491 
bo 648360 | 64%458 
1446 £49335 | £49432 
447 | 650308 | 652qcy 
| 65 651278 | 651375 
449 | 652246 652243 


2 


618257 
619302 
620344 
621334 
622421 


| 623455 
| 624438 
' G25518 


626546 
627571 
628533 
625613 


{ 630621 
| £37647 
| £32660 | 


| £33670 


634679 
635685 


\ 36688 


637690 


1 638689 


639686 
64063c 
641672 
E42662 


643650 
£44636 
Eq56r9 
646600 


i 647579 
; 648555 
1 C495 30 
650502 | 
; 651472 
; £52440 


Brigg*s Logarithms, 


| 


F 


3 


613362 
619496 
6204 i: 
621433 
£22525 
623559 
624591 
625621 
626648 
627673 


621592 
622623 


£22663 


624695 


625724 | 


—— _ 


626751 | 


627775 


628797 
629317 
639535 
631849 
622862 
633972 
634985 
635836 
62688g 
637890 


638888 | 
' 639885 


6.4c879 
641871 
C4:860 


643847 


644832 
6q58rs 
646796 
617774 
648750 
£49724 
650696 
651665 
652633 | 


Brigg's Logarithms. 


- YR 
618676 | 618780 
61971g | 519324 
620760 | 620864 
6:1799 | 621992 
622535 | 622939 
> 4 a. 
623369 | 672973 
624901 | ©24004 
625929 | 626932 
626959 , 627953 
6279%0 | 625082 
629092 | 629104 
630021 | 630123 
631038 | 631139 
632052 | 632153 
633064 | 633155 
634-71 | 534175 
6350$r | 635182 
636037 | 636137 

37039 | 637189 
633090 6383190 
639088 | 619188 
64c034 | 630183 
64lo77 | 631177 
642069 632168 
613558 | 633156 
644044 | 044143 
645029 | 645127 
64601x | 646ro0g 
646992 | 647089 
647969 | 64vct7 
648945 645043 
649gig 650016 
6509go , 659987 
651859 651956 


4 


—_— —_—— 
— = —— 


8 


618834 
619928 
620963 
622007 
623042 


624076 
625197 
626135 
627161 
623r85 
629206 
630224 
631241 
632255 


| 


633266 | 
— — 


6234276 
635283 
6362389$ 
637239 
633239 
639237 
640283 
641276 
642267 
643255 
644242 
615226 
646203 
647187 
648165 


649145 
65SOIL3 
6510S4 
652053 


65226 | 652923 1 653019 


a OC IE —  — - 7 


| 


g | 


618939 


20032 
621072 
622110 
623146 
624179 
625209 
626238 
627263 
629237 


2 ———— 


629298 
632326 
631542 
6323z6 
633367 


634376 
6353933 
636333 
6372995 
6;8339 


639397 
640332 
641375 
642366 
643354 


644340 
645324 
646306 
647265 
6489262 
649237 
650210 
THT TI, 
652150 


65311611 


— 


97 
97 


Md 


Brigg's Log arithms. 


_ 
O | mc $ | 4 
653212 | 653309 | 653405 | 6535c2 | 653598 
654176 , 654273 | $54369 | 654465 | 654562 
655138 | 655234 | 655331 | 655427 | 655523 
6565098 | 656194 656290 | 656386 | 656481 
657054 | 65715 | 657247 | 657343 | 657438 
658011 6533ro7 | 658292 | 658298 | 658393 
658965 , 659960 | 659r55 | $59250 | 659346 
6539915 | 660orr | 660105 | 650201 | 660296 
660865 665959 | 66ro55 | 66I150 | 661245 
661813 | 6561507 | 662002 | 662096 | 662191 
n— | — ww 

662753 662852 | 662947 663041 663135 
66370r | 662595 | 653889 | 663993 | 564078 
654642 | 664735 | 664839 | 664924 | 665cr3 
66553r | 665675 | 655763 | 655862 | 665956 
($55518 | E66512 | 666705 | 656799 656892 
(657453 | 667546 | 657645 | 667733 | 667826 
668396 |; 663479 663372 | 6586.5 | 658759 
669317 | 669410 | 6659503 | £63595 | 659639 
670245 | 675339 | 6570431 | $70524 | $70617 
671173 | 671265 | 671353 | 671451 | 671543 
4 $4.45 p< Aiet, nl bod 2 2h ps - +4 
672098 | 672190 | 672783 | $72375 | 672467 
673021 673113 673205 | ©73297 673390 
673942 | 674534 | 674126 | 674218 | 6743t0 
674861 | 674953 | 675045 | 675135 | 975228 
675778 | 675879 | 675g6r | 676053 676145 
re ener <—_ | EY m—_ L———_— — — 
676694 | 67678; | 676876 | 676965 | 677059 
677607 | 677698 | $77789 677881 | 677972 
678518 | 678609 | 678705 | 678791 | 578392 
679423 | 675519 | 679610 | 679700 | 679791 
680335 | 680426 | 650517 | 650607 650695 
631241 \ 681332 | 631422 | $51513 651603 
[682145 | $32235 | 682326 | 632416 | £52506 
' 683047 | 6$3137 | 635227 | 653317 653407 
652447 | £84037 | 684127 | 634217 | 034307 
634845 | 684935 | 635025 | 685114 | 655204 


— _——_— — 


— y_— 


AI A WOWAl-naaAAwWIoHnw Ha ol 


m———_— 


FED OY OTTOnga we __ CT OW WW”TYWCTT I 


Brige's Logarithms., 


7 


653888 
654850 
655710 
650769 
657725 
658679 
659631 
66058r 
661529 


£62474 


663418 
4o6s 

5399 
660237 
667173 
C8816 
664033 
£69967 
670895 
671521 


672744 
673E66 
674556 
075503 


[ 


| 
| 
| 


$ 


653984 


654946 
6559-6 
659864 
657820 


653774 
65972 

660676 
661623 
662569 
—— 
663512 
664454 
£65393 
£66331 
66 72656 


663159 


669131 
670060 
6709833 
G7IGT? 


OO ——— 


[ 


— 


<> — pm cm 


O 


635742 


6386636 
687529 
688420 
629309 
690196 
69roSr 
69196s 

692847 
693727 
694605 

695482 
696356 
697229 
693ror 


693970 
699333 
700704 
JoIr563 
702430 


| 703291 


704151 
705008 
705864 
706718 


707570 
708421 
769270 
TIOIn7 
710963 
711307 
712650 


' 713491 


714330 
TIS167 


I 


685831 


686726 
687618 
688599 
689393 
6902$5 
6yr170 
65929553 
692935 
G93515 


694693 
695670 
696445 
697317 
693183 


—— — ——— 


699057 
69992 4 
7-<-0790 
701654 
702517 


7C3377 
704236 
ToO$ScC94 
705949 
706803 


707655 
708 506 
729455 
710202 
7Ir049 
711892 
712734 
71357s$ 
714414 


| 71S2S1T 


Brigg's Logarithmr. 


2 


685921 


686815 
687757 
638593 
689456 


69037 

6912s 

692142 
69302 3 
693993 
694781 
6935657 
69653! 
697424 


695275 
699144 | 


7:00T[r1 
700877 
7or741 
702603 


703463 
704322 
70$ 179 
706035 
706383 


_ — 


707745 
703591 
729440 
70237 
7ITH32 
711976 
7128r8 
713659 


| TI5335 


; 


686010 
686904 
687796 
688687 
689575 
699462 
691347 
692229 
6931rT 
693991 


694863 


695744 
is 


6933 
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Parts Proportional. L 


2[3[4]5]6|7\8|9' 


44 | 67 j 89 125 134: 156 179, 201 
45 | 67 | 90[112 | 135! 157 10 202| 
45 | 67 | 991113 | 135|158 1809 203 
45.] 68 go|113. 136; 158 18 | 204 
45 | 65 g1 | 214 135 | 159 182 | 205 
45.| $8.] $17, 114 | 139 {160 183 | 206 
4% | 69.5 92;715 138 {162 184 | 207 


46 69 g2 TIF 138 | 161 154 207 
4* 69 92, 116 139 162 18; | 208 
45 | 69 | 93 116 | 139] 163 186 205 
46 | 79 | 93,117 | 1401163 137} 210 
47 | 70 | 94;119 1 141 | 164 188 2ur| 
47.1 79 94., 218 | I41 ibs 1388 212 
47 | 72 | 944718 | 142165 1g] 213, | 
47 | 7? gs | 115 | 242, 166 190 | 214 R y- 
| 169 '191] 215 
48 72 96 120 | 144 | 16 192 | 216 mY 

| 168 192 | 216 a", 
48 | 72 | 96+ 221.|] 145) 169 193] 217 
4% | 72 | 97{121,, 145, 170. 194| 218 
45 | 73. ] 97, 122,; 146} 170: 195 | 21g 
49 | 78 | $8{ 122; 147 | 1771 196 | 220 
49 | 73." 98i123 | 147|172-296| 222. 


9  _ Brigg's Logaritbms. 


Parts Proportional. 


; k [ boy 
1218] 414149 21% 
2 | 74 172 
49 | 74 ] 98 ny 4 ad fo 
| 49] 74 | 99 oy ped ach h 
BS] 206k [bh 150] 175 | 200 
od $2 Hoon wy 150 | 175 | 200 
1 $4 foe oo 151} 156 | 201 
4231 _ t5r | 177 | 202 
JE 3ÞFY|F t52| 157 | 203 
So | 76 |] ror | 127 $4. 0771203 
MEA rad 152 I79 | 294 
5r | 76 | 102 | 128] 152 179 1304 
5I | 77 | 102 JK I54 min 
Fr | 77 | 193 | 129 $54 och br 
51 | 77 | 103 | 129 + Mi Ju 
' 52] 75 | 104 | r30[ 15 wal fa 
' 521 78 | 104 | 130] 156 _ — 
157] 184 | 210 
4 132 CLY 194 | 211 
; $21,179 | 195 yo ro0l x85 (222 
T7120 133 59 186 ; 212 
- 44 wh = xd. 156, 2131 
| 13 214; 
BFA RABIEAE 
53 | 80 | 107 | 134 mo {od res 
54 | 81 | 108 | 135] 162 ood haves 
54 | 81 | 108 | 135 [03 _ 
SE 0-2 fhoe oe + < 218 
4 | 81 | ro0g 
54 82 | 10g | 137| 164 =__ wy 
55 | 82 | 110 137 bes _—_ 
55 | $2 | 110 a $2 1199 _ 
+ 8-4 F-- ny: 166 | 197 222 
55 | 83 | 117 | 129: 167 [1922 
I68 ! 196 ' 224 


56 | 84 112 | 140 


Brigg's Logarithms. 


Parts Proportional. 


| 


4|5 
112 | 140 
112, | 141 
II3 | 141 
IT3 | P42 
T1g | I42 
Iig 143 
T4 | 143 
ItS I44 
15 | 144 
116 I45 
T6 | 145 
116 | 146 
117 I46 
117 | 147 
11S | 147 
115 | 145 
118 | 145 
119 | 149 
113 | 149 
I20 I59 
I20 I55 
129 | 15] 
I2T | Ig] 
12 I52 
122 | 152 
I22 | I53 
I22 | I53 
123 | Is, 
I23 | T5, 
I24 | 155 
I24| 15s 
I24 | 156 
I25 | I56 
I25 | 157 


174 


'6| 


169 | 
169. 
170 
171 
I71 


172 
172 
173 


174 
175 
175 
176 
77 
177 
178 
175 
I79 
180 
180 
181 
151 
182 
183 
153 
124 
84 
Is 
x56 
156 
187 
187 


ISS | 


7 


168 | 196 224 


197. 
198. 
193 
I99 | 
2090 , 
200. 
201 
202 
203 
203 
204 
205 
205, 
206 | 
207 
207, 
208 | 
20g ; 
210 
21G , 
211 | 
212 | 
212 | 
213 | 
214 | 
214 
215 
216 | 
217 | 
2T7 
218 | 
219 
219 


' 236 


ha? 


225 
226 
227 
223 
228 
2239 
239 
231 
2 72 
233 
233} 
234 
235 
235 


23} 

238 
239 
240 
240 
241 

24% 
243 
244 
244 
245 
246 
247 
245 
245 
249 
250 


251 


Lo ied 


_— 


m—_——,. 


Brigg's Logarithms, 


Parts. Proportional, 


34 
34 | 


36. 


69 
69 


69 


103 
104 
I04 


F. 


157 
158 
158 
IS9 
Is9 
160 
160 
16T 
I61 


ed 


22 


225 
226 
226 
227 
228 
228 
229 
230 
231 
231 
232 
233 
233 
234 


1235s 


235 
236 
237 
235 


258 


239 
240 
240 
241 
242 
242 


243 


3 | 255 
224 '256 
224 [256 


8 
252 
252 
253 
254 


257 
258 


259 


260 f 


260 
261 
262 
263 
364 


264 


296 
297 
297 


265 | 298 


2EG | 
267 
268 
268 
269 
270 
271 
272 
272 
273 


274 
275] 
276! 
296 
277 
278 


299 
390 
3or 
302 
303 
304 
305 
306 
306 
307 
308 
309 
30 
31 
2102 
303, 


——oC _@©@_._. —___—— 


Brigg's Logarithms, 


Parts Proportional. 


6g | 104 
70 
79 | 105; 
70 | ro | 
105 | 
TO 206 | 


7 | 206 | 


71 } ac6! 

[207] 
71 '107' 
7 | 197 
72 { 105 
2 | 208 
108 
72 | 10s 
72 | 109 
73 | 109 
73 | 1C9 
73 | 110 
73 110 
73 | 110 
74 ; 111 
111 
74 111 
74 \ 141 
T4 | 112 
75 \ 112 
75 ' 112 
75 | 113 
113 
113 
114 


2 | 3 


41.5 


793173 
105 |140| 175 


40 | 175 
I40 196 
144 | 176 
141, 177 
142 177 
142 173 
142 | 175 
143 179 
143 , 179 
I 44 
144 | 150 
144 | 181 
145 | 181 
145 | 1-2 


' 146 | 192 


2146 | 183 


- O— 


i809 | 


| 239} 


146 | 183 


147 | 184 
147 
148 
145 
148 
149 18s 
149 , 157 
159 | 187 
I50, 168 
150 ' 188 
I51 
IST 


185 


156 


I8g 
IsS2 190 
IS2, I90 
I52) 193 


189 


154, 


LE 


— D— 


6 7|5 


244 
245 | 280 


245 , 280 
246 , 281 


248 | 284 
249 254 
249 2655 
214 | 250 246 
215 | 251 | 287 
2161 251 288 
216] 252 238 
217 | 252; 289) 
217 | 253 290 
213 | 254 291 
219 254, 292 
255 292 
220| 256 293 
2:0| 256 294 
221 , 257 295 
222 258 256 
222 2591 296 
223 | 260 | 297 
223| 261 29% 
224 | 261| 299 
225 | 262 300 
225 | 649! Too! 
226 | 263! go1 
226| 2C4! 302 
227 | 265; 303 
228 | 266' 304 
2:8 | 266 | 304; 


GuR—_ —— : 


279] 


247 | 252 | 
247 ,333 | 


229 | 267 | 39s | 


CI 


a << — 


® 
— - — 


—_x - . 


' 


T> 3ShH 


—  - 


ea SS DD SST DS aa2ieaAdSaS SAO E4a 2 CA + S Ed44 &c_ was ow wh aw wa wo ww .cas wo ins ins wo was 


Brigg's Logarithmy. 


Parts Proportional. 


3]4|s16! 
ig [153 | 19T | 229 
115 [153 ' 192, 230 
115 | 154 | 192] 231 
115 1154193, 231] 
116 fIs4 | 193 | 232 
116 .f[ 155 | 194} 232 
116 [194 | 253 
117 195] 233 
I95| 233 
196 234 
196 | 235 
I97; 236 
I97| 237 
198 f 237 
198, 238 
[199 | 238 
199} 239| 
Ito Þ} 200 240 
- 12G 200} 245f 
T1720” 20Tl 2.41 
129 201 241 
IZI 202 242 
I'2T 202 | 243 
I2T ' 2903 243 
I22 203 244 
"122 204; 2.44 
122 204 | 245 
I23 " 205; 245 
123 205 246 
I23 206 | 247 
123 206 | 247 
124 | 207 | 248 
$2 | 124 2097 1249 
208 | 243 37 


—_— 


— —_ 


_—_— 


 ——————— Ro 


Parts Proportional, 


&S 


- a ——_—_ ——_— 


83 | 125 | 166 
83 [125 (167 
83 [125 | 167 
84 | 126 | 168 
$4 | 126 | 168 
34 | 126 | 1C8 
84 |126 | fg 
$4 '127 ' 169 
»$ ,127, 170 
5s 127 , 170 
44 {bet 
85.) 128 171 
128 171 


I2g 173 
I29 172 
29+ 173 
130 173, 


129 | 172, 


x30 274 | 


Nia RLAP E 


208 
209 
20g 
210 
210 
211 
2L1 
212 
212 
213 
213 
214 
214 
215 
215 
216 


216 


217 
217 


| 


617 


250, 291 
250 \ 292 
251 


252 
293 
253 
254 
255 
255 
256 
256 
257 
258 
258 
259 
259} 
260 


261 


294 
296 


297 
295 
2959 
299 
300 
gol 
gol 
402 


304 
394 


293; 
2592 } 294 | 


295 
296 | 


303 


39g 


Here followeth 


A TABLE 


OF 


ParxTs PrororTIONAL: 


FOR 


The finding the Logorithms of all 
Numbers, betwixt 10000 and 
100000, 


____————— 


-—_ — —_—_ 


RN —————————— 


CN  —_—_— —— Hl... A 


_— 


Sine 


_ —— 


© | PVOO O00 


ECCSLICESCESAL 


24 
25 
26 


a 
" 


29 
30 


— Lo 


7.542 906 

7.577663 
7 60gs 53 
7639516 
"0 667844 
7-694172 
7.715977 


I9 


4 p4 
4 « 


(7-926: 


» 7.G 409 


Teo fine 


11|7.555118, 


Degree ©, 
Oo fn 3 Thngtne (<o-Tonee |__| 
19.9 200900 | | 0.000000 n.mumta. | 65] 
9-939999 | | 6.463726 | 13.536274' 59 
9.999399 *764756 13235244 * $5 
9.999999 | ne; 4 9547 | 13-2593 57 
9.999 92 , ; 7-0657: 4 2.3342C4 $9} 
_9-9+ 9999 \ 7. 16s 3696 [12.237394,55 
9.999999 | | 7-241575 | 14.76S123 54] 
9.999999 i | F-30508 <5 | 2.691175 $3, 
9.999996 | fav 66317 hap ob TY 
9.939999 , | 7-417979 [12.882039 ,51 
9:999993, 7:4637:7 12.5362 Z} $0 
9.995993] Hom Il2.:94550 | 49 
9-999997 | 42909 [12.457-g91 | 4 
3399997 7. 577372 I2, 122328] 47) 
9-999326 | | 7:629957 |12.350143 46 
þ == ' 7-638326 |12.360180| gs | 
F 9.999995 7 £67249 "0-Fn9097 1 44 
9.999995 |, 7+£94179 30552r | 43 
9.9 y9994 | 7-7 19993 aha 0c} jog 
9.999993 | | 7-742 2484 |12.257516| 41 
9.9+$993 | | 7764761 [12- 235239| 40 
—— , - — I | o_ => — — == 
9.999992 | | 7+ 75951 \T2. «214049 1 39 
9.955991 | | 7+52E 145 | #2e15334 45 (35 
9.993990 | | 7.225465 12,1745 ic 37 
9999959 | | 7.64354 2.156056 | 36 
9.999939 | | 7-»61E74 [12.135326| 35 | 
9.9999$8 | | 7-378708 | 12.12129: | 34] 
9.999987 | | 7-30 5099 { r2.104901 | 33 
'] 999956 | | P-gT0v94 2; $9106 32 
9. 999955 j| 7 *926134 | 12,073S6f | 31 
9.999983 || e+Q40855S [2.959142 | 30 
Þ Þonmhyn>—aena ws 4" 


Degree 0. 


M | Sine | Co-/me |; Tangent Co-Tang.\ 
32 | 7-940842 | 9:993983 || 7949853] 12.059142[30 
| 31 | 7.955092 | 9.933932 || 7-955100 | 12.244999 | 29 
;Z2 | 7.96337 ) | 9.999) 1 [LW I2.0310ITT 25 
| '3 | 7-932223 | 9.999932 | 7.932253 (2.954761 {26 

34 | 7-995195 9.999975 | 7-995215 | 12004751; 

25 | $:007757 | 9.999973 | | 7 0078 ro 1.992190 {25 
| 36 | 8.520921 | 9:999 75 , 8.02004. TÞ 9799565 | 24 
[37 5.031919 , 9-999,75 \ | 8.031945 | 11.953055 | 23 

38 | 8.0435o0r | | 9.99y9 -3 | 8.04252 27 | 11. «956473 | 22 

39 8.054781 | 9.994572 | 8.054809 | 1.945151 | 21 
'4O | (8.055776, at 6 |11.924194 | 20 
'4l | '8. 576529 ' 9.999959. | 8.c7653r '11.923469}19 

42 | 8.586 96s | 9.c 999905 | | 8.086997 , 11.913003 | 18 

43 backs 9.999955 | | $.097217 | 11.502783| 07 

44 | +I 9.999364 | | 8.107203 i 11.592797 16 
45 | 9.11692 Os nd 8.116963 : 11.853037| Is 

46 | 3.1: 126471 999950: | 8.12 6510 | I1.5373499 I4 
47 | 8.135819 9.999959 | | 5.135851 ( 11.364149]13 

48 | 8.144953 $-999958 || 8.1 44996 | 11.85500q | 12: 

42 | 8.15355 7 94299956 ;1© 153952 ' I1.546048 Si 

50 | 8.262681 9939954 || 5: 162737 , 11.837273| 10 

51 | 3.172180 5g. 999952! 3.171328 | 11.928672] 9 

52 | $.179713 9.999950 \| 5.179763 | 11.920237! 8 

53 $ 167%. 5 9.99994 1 | | 8.138$c35 , Ir.Sr1ghy| 7 
5418 .IgSr02 9.999446 | | 8.196156 | 11.803:4z} 6 

55S £04079 9.999944 | | $-20412 6 Tt.795574} $ 

—_y | w———_—_—_ —__ —_ <— C— — — 

56.15 211555 9.9999 +2 8.211953 [1.758047] 4 

ſ713 «219551 9.443940 s 219041 r1.750355| 3 
Th 3.227134 9.95928 8.227195 | 1.772855 | 2 

59 [8.234557 9.9953 61 [8.234621 | H.765379} I 

60 3.247% $5 9 959934 ||8-241921 11.758073| o} 

Co- o- ſine Sine Co.lang, \ Tangent. 'M 


Degree 89, 


my 3; . - 
> — _ 


Brigg's Logarithms, 


[3o ew alanzwenlo]E® 


m7 
5 


19 


25 
25 
27 
28 
29 


30 


Degree 1. 

Sine Co-frue | Tangent 
8.241855 9-999934 | 8.241921 
3.249033 | 9-999932 || 8.249102 
3.256094 | 9-999929 || $.256x65 
8.263042 | 9.999927 || 8.263115 
8.26988r | 9.999925 || 8.269956 
8.276614 9.999922 || 3.276691 
8.283243 | 9-999920 || 8.283323 
3.289773 | 9-999918 || 8.289356 
8.296207 [9.999915 || 8.296292 
$.392545 | 9-999913 || 8.302624 
$.3-8794 9-999910 8.303834 
8.314954 | 9-999907 || 5.315046 
8.321027 | 9.999905 || 8.321122 
8.327016 | 9.999902 || 8.327114 
3.332924 | 9-999399 || 3-33 3925 
8.333753 | 9:999997 || 3-338855 
8.344504 | 9999394 || $.344619 
$.350189 | 9.9999gr |] 5.350289 
8.355783 | 9-999888 || 8.3555g5 
8.361315] 9-999S5$s |] 3.361430 

20 | $.366777 1] 9.999832 || 8.366895 
— — — C— —— 
2I 1 3.372171 9.999S79 || $.372292 
22 , 8.377499 94999576 || $.377622 
23 | 8.382752 | 9.999873 || 3.382539 
24 | 8.357962 | 9.999870 || $.388092 
8.393107 | 9:9993C7 || .393234 
8.393179 | 9-999564 || $.39$3r5 
8.403199 | 9-99986r || 8.403338 
8.403161 | 9-999858 || 8.408304 

( $.4 13058 9.99985 4 3.413213 

; 8.417919 | 9:999551 || 8.418968 

| Co fene | Sine || Co.Tang. 


—_—y 


Co-Tang. 


1.758079 
11.750898 
11.743335 
[1.735885 
1.730044 
1.723309 


T1,716677 
1.716144 
11,703708 
IT.697 366 
TI.6910116 


I1.68495 4 
r1.673878 
1.672336 
1.666975 
1.661144 


1.655339 
It,C.49711 
IT,644105 
I1.635570 
It1.633105 


It.027705 


rt.622378 
rt.617111 
I11.611908 
I1.605766 


———— —— 


I1.601685 
1.595662 
T1.591696 
I1.556757 


11.591932 | 


Degree 83, 


' Tangent Wy; 


CI ns Os IE Os te Es A a tt 


— 


Brigg's Logarithms. 


Degree 1. 


M Sine _ Co-ſime 


—— — 


$.417919 9-999851 


5.422717 9.999348 
427462 |  9-999344 
432156 | 9.999341 
8. 436800 | 9-999833 
5.441394 9. 999834 


8.445941 | 9.999931 
7 | 8.450440 | 9.999327 


- th 
——— ———  ——— —_——— 


th 1 
© 4. 


(8.459307 |g | 999320 
6c |8 $.4 63665 A 2-999 515 
— i 


[|B, 467935 9. 0.999312 
2 | $.472263 | 9.999959 
43 \ $-476493 | 9.999305 
44\8 .480693 9 9999301 
5.454545 , 9299797 


453963 9+99979 4 
4930409 | 9.999799 
| $.497078 : 9-999786 
8.501089 ' 9.999752 
3.525045 9:9997 78 
3.505974 9.999774 
8.512567 9.999759 
52 | 8.516726 9.999765 
54 | 8.520551 9.999761 

'5 (8:5: 524343. 9-999756 


| 5, 528102 9.999753 
57 SIE 9.999748 
> [54535523 9.999744 
53 | 3539156 9.999742 
Cof8-5$42519 9.999735 


| | &- Co-fine " Sine 


8. 
7 | S. 


8.454991 | 9. 999324 | 


—_— 


Tangent | 


8.4 13568 


8.450613 


8.489179 


9.19 359 | 


8.497293 
8.501 293 
8.505267 
8.595 $99 200 
8.513098 
8.516961 
8.520790 
$.524586 
8.528349 
8.532280 
8.535779 
8.532147 
8.543284 


' 11.544939| © 


| 


Co-Tang.| 
I1.55 1932 


11.577138 7 
11.572332|* 
11.567685 
It.563038 
IT.558442 
T1.553990 
I1.543357 


T1.540519| © 
Ii.qg56rgr 


Ii.531%423 
Ti.527546 
TI.5:3307 
II.5I3T05 
I.5143501) 


ri,510$30 
I1.5256750 
II.592707 
TI.493792 
TI.494733 


[1.490800 
IT.456902 
11.433039 
I1,479210 
[1.475414 
IT.q71651 
1.467940 
I1.464221 
1.460553 
IT.45691r0! 


| 7 


" a 


l > = ITY Q& 


Co.Tang, 


Tangent. '\M 


Degree > $, 


1 M 


7 
[oo CAS | =" 


Ti 


"© 8-54:819 


Sine 


$.545422 
3.549935 
8.553558 
3.557054 
s. 560540 


3.563999 
3 $67431 | 
8.579836 
$.57421.4 
$, 577566 


— —— —_— 


———. Atl, 


Degree 2, 


—— 


| Co Co-ſine { Tangent 


9:999725 '8, 543934 


9. 999731 8.546691 
3-259726 (| 5.555263 
9+: 99732 || 5.353317 
I-229717 , | $455733E | 
9-229713 $69527 
3+9 93700 3.56423 
0.999703 5$.567;2 
9-939099 | 5.571137 
9.999094 , | 3.57452 
9-999639 | | 3.577577 
9.99963 5 3.53120; 
9.999930 | 3.534514 
9-9359751| 8.53779 ; 
9-999970 | 3.591051 
9-99905 5 5.594383 
9.999660 | 53537432 
9.999655 : 5.620577 
9.999650 ;| 5 603333 
9.999645 || 8.606978 
9-939649 || 8. 510094 
9.999535 || 8.C1318g 
9-993(29 || $.616262 
9.999624 | 5.619313 
9-9990 rg || 8.622343 
9.999614 5.625352 
9-9996CS || $.623340 
9-955623 [| $.6313c8 
3-339537 11 5-63 1455 
9-999592 || 5.627134 
390950 || 3:£49-93 
SINC Co. Tang, 
Degree $7, 


— _ . —y - —— 


| 11,446183 


1s 371650 


EE I I A I I th, 


Co- -Tang. 


r1.45Cg16 


I 1.453309 
ii, (497 32 


[1.442664 
1.435709 


ep 
awry - 


1.413792 
T1,415456 
IT,4122 

[0.405939 
[I.490-717 
Ee 


4 1.422598 


I1.59%32? 


IT, _—— 


11.39302 

1.359996 
I1,250511 
II.253735 
I1.33c657 | 
11.377657| 3 
[1.374945 


358692 | 


TI 36 $/44 | 


' In. oP AAN 


| 25999) | 


WW ww wes WW un » > - 
Ia oc WWwWw Oo -—u 1H ww ec 


WW wW 
WW +» 


3 
JT 


J 


» 20 


| Ds or M | 


79 — — —_—— ____ 


I I I 


— 


us On oo ter 


[ | 


Degree 2. 


Sine 


E 


Co-/ine ,; Tangent Co-Tang, 
3:639679 | 9.999536 || 8.640093 |11.359907 | 35 
$.64256 3 | 9-9995'1 || $.642982| I1.357017 | 29 
$.64543$| 94999575 || $:645853| 11.354147 | 28 
$. 643274 | 9999570 s, 643704 I1.351296 } 25 
8.65 rTo2 8.651538 | 11.342463 | 25 
8.653911 | 9-9995 5% || 8.654352| 11345645 
8.656702 | 9- 999553 || 8.657149 | 1.342551 
8.659475 , 9:995547 || 8.559928 | 1.340072 
8.662239 | 9» 999541 8.66265%9| 11.337211 
8.664968 9+999535 || 8.665433 | 11.334567 
8.667699 | 9.999529 $.658 160 1.231840 
8.670393 | 9+999523 || 5.670569] [1.329139 
$.67308> | 9-9995718 | $.673563 I1.326437 » 
$.675751 | 94999512 || 8.676239 | 11.32376l | x7 
8.678405 | 9-994506 4p" I, +Z21199 | 16 
$.681043 9.999199 $.681544 | It, 1.318456, 15 
8.683665 | 9-999493 [| 8.534172 | Il, [1.315828 14 
$.556272 | 9-999487 || 5.536784 | 1.313216 13. 
5.688892 | 9.999481 8.6% J3%1 Il.3'\c619 D 
$.691438 | 9-999475 $.691963 | 11.30S037 xy1 
$.5939983 | 9-999469 || 5.694529 | I1-30547t | r5 
8.696543 | 94999462 || 8.537081 | 11.302919, g 
8.699073 | 9-999456 || 5.E996r7 | 11.300383 | & 
8.701589 | 9+999459 702139 | 11,29736r | + 
8.7c4090 | 9-999443 8. 704646 | 11, 295354 | 
$.796576 9599437 8.707139 | 11.29286>| x5 
8.709049 9-99943T | 8.709615S | [1.29035r | , 
$.711597 9+999424 8.712083 II. 297917 | 3 4 
8.713952 | 94999418 || $.714543 | 11.235466 | 2 
8.716383 | 9:999411 || 8.716972 | 11.2$3528{| x 
8.718800 | 9-9994 '4 | 2220s Il, oeng] 2 
| Co-ſine Sine |! Co-Tang Tangent. M 

Degree 87. bs 


00" CG 1 So IR OE A OOO 


- —  -_- 


| 


| 
| 
| 


| 


Degrce 3, | 
M| Sine | Co-ſe | [Tangent Co- Tang, | 
' 018.715809 | 9-999424 | | 8.719396] 11.250604 
|8:721204 | 9:999393 | 8.721806 7.278194 
8 723595 | 94999391 | | 8.724254] 17 275796} 5+ 
8.725973 | 94999334 | | 8.726598 | I1.273412| <7 
(8.728336 | 94999379 | 8.728959 | 11.271041 
| 8.730658 | 9-999371 | | 8.731317 | [1.268683 | 
8.733027 | 9+999354 8.733563 | Tr.256337 
8.735354 [9999257 8,735996 r7.26q0c4 | 
«737667 19-9599350 | $.738317 | 1.26168; * 
$.739959 93-9993 43 $.740626 | 
«742259 19-999336 8.742922 | 1.257075 
8.741536 | 999932 | | 8.745207 | 11254793 
8.7458or | 9999322 | | 3.747479; 1.252521 
8.75955 | 9.999315 | 8.749740 IF.250240 
8.751297 | 9-99930s | ( 8.751939 11.2460 
8.753528 | 9:999301 | | $.754227 11.245773 | 
8.755747 | 9:999794 | | 8-756453}| TI.243547 | 44 
$.757955 | 9-999286 | | 8.758668 ning iv.) 
8.760151 | 9999: 79 \ 8.760872 I1.239128 
8.762337 (9.999272 8.763065 11.236935 
8.764511 | 9.999:05 } 5.765246 IT.234754 
8.766675 | 9:999257 | | $-767417 , 11.232593 
8.763828 | 9-9992 595 | | 5.769578 | 1.230422 
8.770970 | 9.999242 || 8.771727 | 11.228273 
8.73101 | 9.999235 [| 5.773866 | 11.2291g4 
$.775222 | 9.99922 $.775995 [1.224005 
$.777333 9 993220 8.778114 | 11.2218586 
3.779434 |9-999212 || 8.783222 | 11.219758 
8.781524 |9-999204 || 8.752329 [1.217680 | 
8.783555 | 9-999197 || $.784404 | 1.215592 
| 8.785675 |9-999189 || $.786456 [I1.213514 


= Co-ſire | Sine - \| Co-Lang 


S1259774; 1, 
Saf 
F=1 


Tangent. | fl | 


| I 


. F 
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_ 


i : 


+2. 
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3 4 


Degree $6. 


j 
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\ 
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Degree 3. 
M{ Sine Co-/ins |; Tangent | Co-Tang. | | 
30 $.755675 | $-99v15 > | $.750450 | EL,2T 3514 39 
31 | 5.787736 | 9-999 ibr || 5-755554| II.201446 | 29 
32 | 5.739787 | 9-99917 4 3.790613 | 11.209387 | 29 
33 | $-751528 | 9.999166 || 8.792562 | I1,207335 | 27 
34 | 3-793859| 9-999155 || 8.794701 | It.205299 | 26 
35 | 8.795587 | 9-999150 || 8.796737 | F1.203269 | 25 
36 | $-797894 9+999142 || 5-790 752 [1.201249 24 
37 | 8.799897 , 9993134 || 5.820763 | 1.199237 | 23 
38 | 8.801891 | 9-999125 | 8.302765 | [1.197235 22 
39 | 3.803876 | 9-993118 || 8.507455 | LI-195242 21 
40 | 8.805852 | 9-999119 || 5.506742 | 1.193253 20' 
41 | $.80781y | 94993102 | 2.30$7 17 Ii.Ig91255 | 19 
42 8.809777 , 9-9999794 | $.312683 I1.ISg9317 15 
43 | 8.811726 | 9939-86 | $.3r264r; HelS7359 17 
44 8.813667 | 9-999977 {| $.814;'9! TI.IS5qre, 16 
45 |} 8-$15598 | 9+999ct9 ;| $.516529 FI.IS3477 15 
| nr riDoronrrn_ , — ——————__ —wOO — 
46 } $:817522 | 9-999561 || 8.318461 | 1.181539 F4 
47 |$-819435 | 9-939952 | 5.82038, | 1.179616 13 
45 [8.521342 | 9.999044 | 8.522293 | 11.177702 12} 
49 | $-523049 | 9-999036 || 8.824255 | 1.175795 cr 
co8.825123-| $-999527 | $.£25107 | [1.173897 10 
— TR mm —— D— mm —— — — 
or 8.827011 | 9-99901l9 || 8.527992 [1,1720c8$, g 
52 | 8.828884 | 9-99901o , | 8.429874 | I1.I70126, & 
53 | 8.830749 | 9-999002 ;| 8.831748 | 11.165252| 7 
54 | $-832106 | 9-99 3993 || 8.833613 | 11.166387| 6 
55 [8.534456 | 9:995g5%4 [| 5.835477 | I1.164529| 5 
56 | 8.836297 | 9-993976 ; | 8.837321 | 11.162679| 4 
57 | 8.338130 | 9-9935s67 |} 8.839163 | 11.160837| yg 
55 | 8.839956 | 9-999955 || 8.2 40993 | 11.159002| 2 
59 | 8.841774 | 9-998940 || 5.842325 | [I.157175| 1 
60 ( 8.843555 -993941 | 5.544644 11.155356 © 
Co- ſine Sine * Co-Tang Tangent, ' M 
Degree _— 
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| 
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Jnp————_— — 


[5 aw aluewn lolz 


—_—— _ 
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=_ 


JATJI$3-XLH LJdJ- 
x o© Ow exnlwu aw » 


»? 
— 


v4 pies 
oO  &© ou + 
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Degree 4. 


Co-ſine | | Tangent { Co- Tang. 


| 


þ e——_ 


— 


Sine | 
T-baa5ne | 9.999947 | [8.544549 [11155355 
8.845387 | 9-993931 | | 5-546455 | 1.153545 
aan pope EEE ONS 
8.250741 9.995995 8.851846 | 1.145154 
8.852525 | 9.998896 (8.853528 I1.146372 
8.554291 |9-9938857 | 8.555403 1.144557 
9.855049 9.998378 (3.557070 1.142525 
$.8578or [9.958869 byeen- + rr.141065 
$.859546 |9-993860 | | 3.356c636 Te139316 
8.861283 |9-998351 = 1.137507 
8.863014 9-998841 | | 8.564173 | 11.135927 
8.864733 9-995892 | | 8.865908 IT.134094 
8.466454 ' 9+998923 | by niger hate 
8.868165 9-999513 {8.869351 I1.130649 
8.869868 - 9.993804 | | 8.871064 1.129936 
8.871555 9-993795 | | $-57275> T1.127239 
8.873255 | 9-9957%5 ' 8.874469 IT.125531 
TRETot A rar n ts 
. 7 I'S . zf'3 . 
8.878285 9.958757 || 8.679529 1.120471 
8.879949 9+95$747 | | $-$81202 11.118798 
8.891607 9-9997 33]| 3.852869 IF.IT7L31 
8.483258 9.995728 | 3.584530, II.I15 170 
8.884903 9-9987r3 3.886 :85 | 1.113815 
$,38865 42 9:398703 | 5.857433 | TI.IT2167 
8.895174 9-995639 | $.589476 [1.110524 
$.889801 4nd erg 10-2409 
10 np 52-9986 9 Lees | r5-060t6h 
8.894643 9 995655; $.595984 1.104016 
Co-ſine | Sine | Coe-Tang | Tangent. 
Degree 8s. 
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A 5" (%®RE SS 1243 k 3 id & cid Al. cited. oat. t& aca re er Reo ts 


__ Degree 4: 

'Mj Sinc | Co-ſine Tangent Co-Tang. 

30 | 8. $34 164 34642 | 9-998659 ! ' 8.85 855940 I1.104016| 20 
31|8. $952.4 46 | 9. 993649 ; 8.897596 | 11.102404| 29 
32 | 8.597442 [9.993539 | 8.899203 | 11,1co797 | 28 
23 | 8.593.432 | 9998629 | | $.900803 | 11,099197| 27 
34 | $.90r017 | 9-9986r9; | 8.902398 | 11.097602 | 26 
358. #.902596 [ 9:958609; | 8.903937 | 11.096013 | 25 
36 | 8.904169 9.993599! | 8.905570 |11.094430 | 24 
37 | 8.995736 | 9:998589 j} [5.907147 |[I1.og3953[23 
38 | 8.907297 | 9-998577 | | 8.908719 | 11.-g91281 | 22 
39 8. -Y0I 852 | 9.938568 8.910285 IT.ong7is |5l 
40 9.gr04cg 9.998558 | [8.911346 |11,.088154 20 
41 8.911949 9.995 543 8.912401 IlI.,0*6z99119 
42 |8.913485 | 9.999537 | } $-914951 |11.095049} 18 
43 |8. »GI5022 ; 9. 998527 8.916495 |[11,c82505| 17 
44 | 8.916550 9.998516 | | 8.918034 |11.051960 | 16 
4518. 8.915073 | 9.998506 ({2:979268 11.080q92 | 15 
| 46 8, 919591 9.5 998495 | | 8.92r0g6 | 1. 07892 4 4 
| 47 | 8.921103 | 9. 998435 | 15. 29322619 [11.0773 [13 
| 48: 8.922610 | 9.998474 MH 324136 \11.075864 | 12 
49 8.924112 9.998464 | $.G2j 1649 |1T.074351 FTI 
| $0 | 8.y256c9 ; 9. 99*453| [8.927156 |IT, [1.072044 Io 
| 51 | 8.927100 | 9.998442 | 8.923658 |11.071344]. 9 
' $2 | 8.928587 ' 9.998431 | | $.930155 tr, o69845! B 
| $3 [8.930c68 [9.998421 | | $.931647 [It.068253] 7 
| 54 | $.931544 |9-9$8410 | | 8.433134 |11.066866| 6 
[£3 [8933015 9.998325 | 8.934616 11.0653%g| 5 
[56 $.934491 19-935; 25:88 || 8, 934093 | I1.0635607] 4 
(57 18.935 942 9-995377 || 8.937565 I1,062435] 3 
| $5 [8.937396 9.998366 || 8.929033 bee, 1 | 2 
| 59 | 8.938850 | 9.998355 B 2342494 | It.o59506| 1 
6o[ 8, 940296 | 9.997344 | | 5.41952 | I1.o5to45| © 
bs Co- ſine | Sine di Co- Tang Tangear | M 
* Degree 85. 


E 3 


* 


Degree 4. 


20 | 


Degree 85. 


Sine | Co-ſme || Bobo Gs Tang, 
o [8.543554 aver || 8.844549 | 11155355 
I | 8.845337 | 9-995931 | 3:846955, 11.153545 
2 | 8.847153 | 9-993923 48249 |11.151740 
3 '8.8489771 | 9.993914 | 8.950057 1.149943 
4 [8.350751 9, 99S90s | '$.851846 I.I4S15S4 
s {8.852525 [9.998896 \8.853628 1.146372 
-618.554291 [94998857 | | 8.555403 | It.1445 57 
7 | 8.856049 [9-998878 |3.557171 [I.142825 
8 {8.857801 [9.958869 | | 8.8; 8922 | I.t41965 
9| 3.859546 |9-993860 | | 5.386c636 |IT.139314 
ro | 8.861283 19.99885r | | 5.862433 | I1.197507 
It 8.863014 9+-998841 ; | 8.564173 ri.135527 
r2|8.864738 9.998892 | | 8.565906 IT.134094 
13 | 8.566454 ' 9:998923 | | 8.567632 [II.1323658 
14 | 5.863165 9.999513 | | 8.869351 11.139649 
r5 | 8.869868 9.993804 | | 8.871064 1.129936 
16| 8.871555 9.993795 | | 8.872755 I11.127239 
17 (8.873255 | 9998755 ' 8.874469 It.I25531 
13 8.874933 ' 94993 776 | | 8.876162 IT.123838 
19| 8.976615 9.998765 | | 5.877849 IL.I22r5r 
20 | 8.878255 9.948757 |; 8.679529 II, It.120471 
21 | 8.879949 9:959747 || 8.581202 11.118798 
22 | 8.881609 9.9997 33 | 8.852869 | IT.IT7L31 
23| 8.883258 9.995723} | 3.584530, 11.15 170 
24 | 8.884903 9-998713 |) 3.886 :85 | It, 13815 
25 | 8.886542 9.998703 | $.857433! TI.IT2167 
26] 8.885174 9-998639 | | 8.589476 , II.Ilog24 
27 | 8.889801 9.993659 | [8.851112 I1-10$588 
28 | 8.591421 9- 3386/3 $.892742 + I.I07258 
29 | 8.893025 9.99386. g || 3.594306 II.Ttog634 
30 8.394643 9 99% 659 5.595984 I.104016 

Co-ſine ; Sine | Co-7ang | Tangent. [M 
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_ Degree 4: 


| Sine | Co- ſine Tangent Co-Tang. 
$.8346, 9.998659: ' 8.895940 11.104016| 20 
| $.5952.46 | 9-99: 3649 \ 8.897596 | 11.102404|2 
| 8.597442 | 9.993539 ' | $-899203 | 11,1co797| 25 
$.593-132 3-995629, 5.900803 | 11,09y197| 27 
$.301017 | 9-9986rg; | 8.902398 | 11.0y7602 | 26 
8.002596 | 9.958659! | $.9039%7 11.096013|25 
g y04169 9. 993599. 8 905570 [I1,094430} £4 
8.995735 | 9-998589 j |$.907147 [11.0935 3|2 
8.907297 | 9-998577 | | 8.908719 | 11.-9128r|22 
8.903852 | 9-958568 | | 8.910285 |11.08%g715 [21 
9.gr04cg | 9-99835 58 | | 8.911346 |I1.0b5154 120 
8.911949 | 9-995548| | 8.913401 |11.006z99|19 
8.913485 | 9.999537 | 8.914951 |11,085049| 18 
8.915022  9-998527 þ 8.G16495 |11.c83505|17 
| 8.916550 9.998516 | | 5.918034 |11.051960 | 36 
'45 | 8.918073 9.998506 | | 8.519+68 | 11.080q92|I5 
'46|8. 919591 | 9.998495 | | 8.521096 |11.078924 | 14 
47 | 8.9:1103 | 9-99$455 | | #.932619 |11.07738 113 
48-| 8.922610 | 9.998474 | 3.924736 ITt.075864 512 
49 | 8. 924112 5. 998464 | $.G2j 1649 [1T.074350] 1M 
| $0 | 8.y256c9 ;9-99*453 | | 8.547156 [II.c72044 [10 
| 51 | 8.92 57100 [9 999442 | 8.92 3659 '11,071344| 9 
' $2 | 8.925587 '9.998431 | | $.-939155 |11.069845f 8 
| $3 [8.930c68 [9.995421 I «931647 [11.068253] 7 
| F4 8.93154 9.958410 | 8.933134 I1,c66866| 6 
15S 9.998325 | | 8.934616 |11,0653%g] 5 
56 $, 534491 9.5 3>:88 | & 035093 I1.063g07 4 
57 18.935 942 9.99377 | | 8.937565 | 11,062435 3 
' $5 [8.937396 9.998366 | | 8-935037 har 0+ 2 
| 59 $.935850 9-998355 || ©, +345494 [1.059506 T 
60 | 8.940256 | 9. 997 344 | $.c41952 t1,05t0.4% _© 
| Co: ſine | Sine |: Co-Tang Tangear | M 
I Degree 85. 


| 


E 3 


Degree 5, | 
AFL. , Sine Co fine Tangent Co-Tang. | | 
o 18.945 296 | 9.998344 {8.941952 | 11056045 62 | 
I 8.911738} 9.999333 ||. 943404 [1.056556 59! 
2 | 8.94317, 9.999322 | | $-944852 | 11.055 145 53| 
3 | 3.944606, 9.995311 | | $.9462g5 | 1.053705 | 57 
4 $.9.46034| 9.998359! | $.947734 | 11.052266 | 56} 
5 19-957455| 9-95 5285 5.9491C8 bid rt T5 
c ©. 59614) 9.958277 | [8.950597 | 11,049403 , 54 
7 | 8.950297 0939266 | $.95222T | 11047979 | 53 
& 3.951696 | 9.998255 | [8.953447 |11-2946559) 5: 
g | 3.553599! 9-9582.43 } | 8.954956 [11.045I44 | 51 
Lo 9.954499 2.993232] $.956267 |11-043793 | 50] 
TI 8.955804 [Fo 990320 | 8.957674 [11 042326 | 49] 
I'2 8.957284 9.9982cg | 8.959075 [11040925 | 45 
I'3 $4 505,46 9.999197 | 5 950473 11,039527 | 47 
r4 |8.560c52 | 9.998186! | 8.961866 |11.039134 | 46 
Is rr 8.963254 |21 936746 (48 
1618. 962801 | 9.99! 993163 0964539 It. 0353E1| {44 
I7 | 8.964170 9.998151 || -9C6bolg | 11.033g5I | 43 
18 |8.965524 | 9-9»8139 [3.367392 11.032606 | 42 
Ig | 8.966893 | 9.999123 | | $.95766 j11.031234 | 41 
20 8.965345 9.995106 [8. «970133 [11.22 298E7 | 40 
21 | 8.969600 | 9-99810.1 [8.97 1495 [17,028505| 39| 
22 | 8.970947 | 9958092 | | 8.972? 55 [77 1.027145] 35 
23 | 8.972 23g | 9.998080 | 3. :9742cg |[11.025791 1] 37 
24 | 8.973626 | 9.958065 | | 8.975560 |11-024440 | 35) 
25 3.974962 9.9$y8c56! | $.0 97306 [1.923094 35! 
26 | 8.976252 9.998044 | | 8.953218 [I.0207S21 34! 
27 | $.977619| 9-995032 || $.9795t6 |11.9204141 33 | 
28 | 8.975941 | 9.998020 | | 8-980921 | I1.019979 | 32, 
29 j 8.990259 | 9-998008 8.992251 r1.c17749 [30 
30 ,8-981573 9.997996 | | 5-$52577 [1,916423 [30 

| Co ſine Sine | Co- Tang | Tangeat t | 
LI Degree $4. 1 
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| Degree 5, K 
Mj Sine | Co-ſine || Tangent | CoTang. 
23[8-931573| 9:997996 || $:983577 | r1:010425 | 39 
3C 5.987833 9.997934 || $.584399 | rr.cr5161 | =: 
32 | 5.984139] 9.997971 || 5.956217 | 11,013733 | 28 
23 | 5.935 491] 9.99795 9 $.9575-2|I1.c12468 [27 
5413.9 6789 94997 347 || 5:953Sg2 | 11.c11158 [26 
33 8.995083 9-997235| 8.9 9c I4y | I I,C Ss1 25 
26] 59892741 9-997922 | 5.92145T | Ih.cot 549 | 24 
37 849905 60 9. 99791C || $:9927;0 I1.007250 | 2 
323] $+991943 | 9-997857 | | 5.934045 1.005955 22 
39 | 5993255 | 9.997555 ©,995237 11.004563 |21 
40 | 8.994497 | 9.997573 395%*24. 11.003376 |20 
4118955768 | 9.597860 | | $.957y08 11.002092 |19 
42] 84997035 | 9.997847 | 3-997 138 Il.coog12 | 18 

| 434 8.998293 | 9-997535 | *.coc4ts 10.9395 35 | 17 

' 44] 3:999560 | 9-99 7822 || 9.c01738| Ic.9y8262 |16 

* ' 45] 8.900816 | 9.99750g 9.003c07, 0.596993 [15 , 

| 46 | 9002063 | 9-997797 | | 0c4272, 10.995728 | 14 
47 | 92093318, 9.937754 | , 9.905534, 10.594466 | 13 
431 9004563 | 9-93777 1 | | 9.026792 | 10.993208 [12 
49 4 9+005 805 | 9-997755 | | 9.cot047 | 10.ggigs3 [IT | 
ol 9.007044 3-997742? Loca £9235 | 10.996702 0 
51 | 9.003278 | 9-997732 | j9-010546, 10.999g54] | 
52 |] $0095 10 | $-997719 | |9.CI1799 I0.988210 3. 

| 53 | 94010737 | 9-997705 | ,9-213031' To.g8Cg6g | 7 | 

| 56 | 9011962 [9.997692 | [9.014265 Io.985732 6 

| $5 | $+013232 | 9:997C80 | [9.cl55o2 10.98g4495 | 5 | 
56 | 9-014399 | 9-997067 | | 9.016732 10.993268| 4: 

| $7 QoI5613 9.997654 9.017959. 10.932041 Z | 
5% | 9.016524 | 9-99764T|| S-OI91S3 T0.950817 | 2: 
(9 | 9.018031 | g9-99762t || 9.020403 10.979597 | I | 
Go | 9.019235 | 9-997614 || $©21620 10.978380 | © | 

' | Co-faxe SING | Co-Tang.' Tangent | M | 

| 


anne mech wwnis! 


m 


- 


Sine 
9.019235 
9.020435 
9.021632 
9.022525 
9.024016 
9.025203 
9.026306 
9.0:8744 
9.020918 
9.0310 289 
t | 9. 032257 
2 dF 9, 0334 21 


is 9, 036596 


16 9, .052048 
I7| 9.0; 39197 
13, 9.040343 
Iv) 9.c4r455 
20| 9.042625 


21 | 9.043762 
22 | 9.044595 
231 9.046026 
£4| $-047154 
25 9.045279 
2619.049400 
27 |9.c5u519 
25 [g9.c51635 
2919.052749 
3019.05 3859 


F Co- ſine 


—_ _———  — 


OD 9 CCG———xS — 


CoTang. 


0.975380 


10.977166 
10.975956 
10.974749 
10.973545 
10.972345 


Io, 971145 
0.969954 
10.9687 63 
10.967575 
IO, 966391 


3-03479T | | 10,965209 
9 035969 | 10.964031 


| r0.962856 


— —— 


Ic.961684 
10.960F5Is 


| 10.959349 
'T0.958187 
10.957027 
10.955370 
10.954716 


10.953 565 


| 10.952418 


| 10.951273 
0.950131 
10.953992 
0.947356 
I90.946723 
9.945592 
10.944455 
10.94 3340 


Tangent } 


| 


Degree 6. 

Co- ſine | Tangent | 
9.997414 9.921620 
9-997601 9.022834 
9.597555 || 9.024044 
9.997574 || 9-925251 
3-9 97562 || 9.926455 
9-997 545 3.027655 
9 G97524 3.028852 | 
9.997520 || 9.030046 | 
9.9g97507 || 9.931237 
9.997493 | | 4+03I2425 
9.9974%0 | 3:033609 | 
3-997 460 
9.9974 52 
9. 997439 |; 3-037144 
9.991425 | | 9038316 
9.997411 |] 9.029485 | 
9.997337 || 9$-04c631 | 
9.997383 | | 9.041913 
9.997369 | | 9.042973 
9.997355 | | 9044130, 
9-997341 [| 9045284 | 
9.997327 | |9-040434 
G.097313 19. 047 592 ; 
9-997299 9.048727 
9.997255 | 9.049969 
9.947271 | | 9.051005 
9.997256 [9 052144 
9997442 } | 2+05 3277 
9.997228 ($-054408 
9.997214 || 9- 055535 
9.997299}| 9:-056£40 

Sine. | Go- -Tang 
Degree & $3, 


4 ence. aa AUS in at che re wa_— 


a as it at. i amd 6 


—C .... wt. 


Re 


A 


A 


: Degree 6, 

. [M{ Sine | Co- Co-ſine ine | Tangent Co-Tang. | 
30 | 9:053859 | 9-997 199 | 9.056630 | 10.943340 30 

31 | 9.254966 | 9.997135 | 9.057781 | 10.942219 2 

32 | 9-c56071 1 9.997170 | 9.058900 | 10.94Ilov 2 
as | 33 | 9-257172| 9.997156 , | 9.060016 | 10.939984 27 
34 9.053271 9.997141 | 9.06T130 I9.935570 26 
35 | 9-259367 9.997127 || 9.062240 | 10.93 7Co 25 
| 35 19.c6946- 9.997112 [| % o63343 10,936652 ' 3 
; 37 | 9-061551 [9.997098 | 9-0644 53 | 10.935547 23 
; 33 | 9-062633 | 9.937033 | 9.0555 56 | 10.934444 | 22 
i JJ 9.c63723 9.997 06S g9.-6o6ss 10.93334sS , #1 
40 | 9--64806 | g. 2997053, 9.067752 | 10.932248 20 
41 | 9.065385 1 9.997039 9.068847 | 10.931153 | 19 
42 | 9-066962 | 9.997024 || 9.069938 | 19.935062 , 18 
43 | $-068036 9997009 |} 9-07 1027 10,928973 17 
44 | 9-069107 9.996994 | 9.072113 | 10.927887 16 
I 45 | 9.070176 9-996 979. 9-073197 10.926803 Is 
46 | 9.071242 | 9.956564 || 94974275 0.925732 | I4 
47 | 9-072356 9-996949 9.975356 | 10.924644 ) 13 
48 | 9.073366 9.996934 | 9076432 | 10.923568 | 12 
| 49 | 9-074424 | 9999919 , | 9-077 505 | 10.922495 | I! 
50 | 9.075430 9-996 304 | 9.975576 | 19.921424 | IO 
ST | 9.075533 9.990 3tg J.07gEg4z | 10.920356 '9 
52 | 9-©77583 | 9996574 || 9.050710 | ro.gIg2gg | v 
53 | 9.079631] 9.296555 .| 9.031773 | 10.918227| 7 
$4 | 9079676 | 9.990343 j| 9.052533 | ro.917167 | 6 
ELy | 9.08071v | 9. 996325 | 3.08 35g1 | 1.916109 | 5 
$5 | 9.081759] 9. .995S1: || 2-05 4947 | I0.9I5053 i + 
57 9.982797 | 9-956797 || 9-<85999 | 10.914000 | g 
_ | 9.933832 9-990 752 || 9.037050 | 10.912950 | 2 
WE. 59 9.034564 | 9-9367E6 || 9.08893 | 10.9T1goa | x 
bo| $.285>94 9.996751 || 9.059144 | 10.9I0856} © 
| Co ſine | Line Co.Targ.) Tangent | M 

| Degree 83. 
” Bo Eres IDO as" 7 ene? re Es Fon 


/ WE 


FF 


TO 


\H GW alnzsw » 


—_ 


9.059939 


= wy Wy wy _—_ 
nb ILL 9 


9.091088 


3.092024 
9.593037 
9.994047 
9.095056 
9.096062 


9.097065 
96 o980$50 

9.09g90& 5 
n FoOOOG 2 
9.101055 


9.162045 
9.103037 
9,104025 
9.I050Iro0 
9.105992 


9.106973 
9.107951 
9.108927 
9.109901 
9.100873 
9.111842 
9.112809 
9.EE3774 
9.11473 7 
9.17 5598S 


| Co- ſine 


__ Degree 7, 


; 34 


54 


231 
27 


26 


35 
22 


30 


M 


1 
! 
! 
| 


Co- fine | Tangent Co- -Tang. 
9.996751 | 9. 8914. 10.9to85C 
9.996735 | 9. 090187 [0.90981 2 
9.996720 || 9.091228 | 10.908772 
9.996704. | 9992266 | 10.97734 
9.996688 | þ+ 093302 | I0.90669y 
9.996673 || 9-094336 IO, 905664 | 55 | 
9.99Eb57 | 9.095367 b 2.904633 
9.996641 || 9.096395 |10.903604 
9.996625 || 9.057422 | 15.902 578 
9.9966 ro | 4 295446 t10.991554 
9. 996594 | 9.999.468 | 10.990532 
9.995573 || 9. 102487 | r0.89g5r? 
9.996562 || 9.to150g | 10.8984 56 
949905 46 |  9.T02519 | 10.597q%1 
(9-9965 35 [| 9-F03532 | 10.596465 
9.996514 || 9-104543 | 10.895458 
9.995499 || $-I95559 | r0.894450 
9.996492 || 9.196556 ) 10.893444 
9.996465 | | 9.107559 | 10.892441 
9.998449 , | 9-I0:56c | lotglggo 
9-996433 PeTO9SS9 | ID, $9041 | 
9.996417 || 9.10556 | 10.885 444 | 53 
9.996400 || 9-III51 | 10, $58449) 
9.996 384 || g.TI2943 | 10. $57457) 
9.996368 || 9.113533 | 10.596. 4671 
9.996351 || 9.114521 | 10, 885478| 
9.996335 || 9-115507 10. 594492 
9.956318 || 9.116.491 | 10. 833509 | 22 
9.996302 {| 9.117472 10.882525 | 
9.995285 || 9.115452 10.581548| 
9.996269 || 9.119429 10. 80571 | 2 
Sine |{Co.Tang, Tangent 
' Degree 32, 6 


4 


Degrce 7. 


M Sine 

30 ITT 
Tr; 9.116656 
23 [9.118567 

| 

34 | 9-TI9519 
"S | 9.125469 
26 | 9.121417 
27 | 9.122362 
3J | 9.122906 


55 
56 


1 57 
| $$ 


—_— 


— 


53 
69 : 


9.126125 
' 9.127060 
Ge 127993 
9.125925 
9.12955 


Q. 120781 


'9.140850 
-NELSAE! 
9.147555 
9.149555 


; Co- ſine | 


— ww 


g- gy626s | 


| 9.996252 
' 9.9962 35 


9.996218 
9.999272 
9.996185 


 9:99*15% 


G.93F152 


9.496131 


9.956117 
9.335 too 
3.996553 


' 9.936066 


9.999049 


w— RC 


9, 995032 ' 


9.996015! 


9.955993 


9.999980 


9.995962 : 


9.995946 


3.995928 


9.995911 
9.99939 4 


9.95 $376. 
9.995559: 


J.95t8rr 


— 


9.995325 


”_—- -- "=. o—_— oo . 


Co - fine | Tangent , Co- Co-Tang, "5. 8 
9.119127) T0. 10.830571 30 | 
9.122404 | 10.879595 | 29 

121377 | 15.678623 | 28 
9.122345 10.577652 | 27 
3.123317 | 10.876633 | 26 
9.124254 | 19.575716} 25 | 
9.125245 | 12.57475STH 2 
$.!2E2I1 ' 19,872759} 23 
9.127172 | 109.572 3528 | 22 
9.124120 | 10.571870{ 21} 
J. 12995 7 19.879913 | 25 
9.130041 | 63959 ' 19 
9.130994 10.8696 | 1» 
9.11944 — I” 
3.132%93 10.9671-7] 16 
9.133339 [0.996161 ; rs] 
9.124754 t9.$65216 | 4 
9.135726 194564274 | 13) 
3.136665 10.46 3334 | 12 
9.127605 2.462395 [x0 
J.I3554: | IDa:Giggs to} 
9,129.4376 rodents 
9.1, 3 19e859531 | g 
J.Iz4t%440 To.8;5%60G0 | 7 
0.192269 10.35773T! 6 
J.143196 10,55 ay c 
9.In4121 10 —_ 4 
9.145044 : 1 Ge: 950; 3 
J.Iv 5965 ' 194254035 2 
9.143555 (Cob SJELS IO; IT 
I.207V02 | 10 852197) * o| 
Co Tang | | Tangenr, ' M 


Degree 22, 


” — 


—Q—_—  — — — 


Degree 8. 


M Sine Co- ſine | Tangent Co- Tang. 

a —e— |} _ ener waa tra 
0 | 9.143555 | 9-995753 | | 9-147803 | Io,852197 | 60 
r (9-144453 6.995735 | |9+14S71% | 10,851282 | 59 

| 2 ,9-145349 | 9-995717 9.149632 | 10.850368 | 58 
3 | 9-145243 | 9995699 | |9-159544 | 10-B49456 | 57 
4'9 147136 | 9-99568c| | 9.151454 | 10848546 | 56 
5 | 9.148026 9.995654 | | 9.152363 | 10.847637| 55 

| 9.198915 9.995646 9.153269 10,346 21 $4 
7 | 9149801 9.995628 9. IS4174 10.5845 28} 53 | 
$ | 9.150646 | 9-995610| | 9.155077 | 10.844923 | 52 | 
g | 9.151569 | 9+995591 | | 9-15 5978 | 10.844022 | gr 

ro\ 9.152451 | 9935573 | | 9-I56877 | 10843123 | 50 

T1 | 9153330 | 9-995555 | | 9+157775 | 19.842225 | 49 
12 | 9-154208 | 9-9955 37 | | 9-158671 | 10.541329 | 48 
13 | 9.155082 | 9995519 | | 9.I 59565 [ 10.840435 | 47 
14 9-155957 | 9-995 $o1 9.160457| 10.839543 | 46 
rs | 9.156830 9-995482 | |9-I61347 10.838653 45 

T6 9.157700 9-995464 | | 9-162236| 10.83776g | 44 
17 | 9.158569 | 9-995446] | 9-163123| 10.836877| 43 
18 | 9.159436 | 9-995 427 | | 9-164008| 10.835992 | 42 
I9 9.160301 9993409} 9.164393 10.335108 41 
22\5.161164 |9-994390 9.165773 10.83 4226 49 

IT | 9.162025 9.995372 | | 9.166654] 10.853346| 29 
22 | 9.162885 | 9-995353 | | 9-167532| 10.832468| 38 

23 | 9+163743 | 9-995334 | | 9-166409 | 10.831591) 37 

£4 | 9.164600 9.995316] | 9.169234 | 10.830716 36 

25 (9.165454 9-995 297 | | 9-170157 10.329943 35 

26 | 9.166307 | 9:995278| | 9.171029 | 10.828g71 34 

27 | 9.167158 | 9-995260 | | 9.171599 10-8abior 33 

28 | 9.166008 | 9+995247 | | 9.172767 | 10.827233 | 32 

ay | 9.168856 9.995222] | 9.173634 | 10.826366 31 

30 | 9.169702 | 9-995 203 || 9-17 4499 | 10-82550T 30 
| Gore Sine. t Co-Tang Tangent  M | 


Degree 81... 


_— 


—_— 


a om an oa ie waqwmiciankea ts ca oa oa iow 6oGew £inumw ww wjuwi wm, 


Degree 8. 


I, 


M Sine , Co- Co-ſine | |= | g_ 
, Io 
169702 | 9.995203 | | 9:171499 e——— 
= =] (2A yp 44440 bac? 2s 
; 0 776, + 
32 | 9.171389 444596 ada r0.822916 | 27 
33 |9-172230, 9: 2994 9.177942 | 10.822057 , 26 
34 | 9-173070 94995 / 9.173799 | 10.821201 | 25 
3s [9-173908 ' 9.9950 _—_ rovoamln 
35 [9.17470 9.99505 hbo528 | ro-819492) 22 
37 9.17 181: Io.313940! 22 
ph] 4 god ec rang | ed ne og bo 
39 (9.177242 La i4bten 33060 | 10, 2169400 39 
| 9.178072 9: 950I2 | | 9-153000 
E-+ ej mit w— 10.816093 | 19 
— Y & » 
ar | |9.178900. 9-9949v3 9.163907 l10.815248 | 18 
42 | 9. 179726 | 9-994974 5-I85597 | 10. 814403 1 
44 | 9+ Bangs D549 "9.187280 Io. 10.812720 IS 
43 | 9-520009  HOpape6 19.198120 | 1.811890 14 
46 $-18go16 9.996896 4p IO.SI1T042 | 13 
47 | 9-1 24d $4" 7 | [9.189794 | 10.810206 | x72 
48 5-18gext 4: 9.190629 | 10.809371 | xx 
59, 9.186230 9.994818 | | 9.191462 St = 
a 19: 0.807706] 9g 
$51 | 9. \187093 9.994798 pe 4- 10.806876| 8 
52 | 9+ 157903 9+994779 9.193953 | 10.806047 | 7 
$3 | 9+ pj pete 9.194780 | 10.805220| 6 
54 9-189 : 
55 9-199325 9-994719| 2:19 500h RE : 
91130 -994699 | 9.190442 | 10.803569, 4 
56 |9. -— ru 45 oy | 9.197253 | Io, 802747 | 3 
$7 | 9» 9 660 ; 9.198674 I0.401926 2 
Al ea 
60 | 9.194332 9-994620 | 3.199712 be co0267 © 
"0M Co- fone _ 'Co- Tang Tangenr,) M 


Degree 81. 


> led. 


| 


| 


A A TIO Er I—_ 


: Veg. 2; 

M _ Sine | Lo: jine | Tangent 
© J. 9.194332 [2295699 9-T997 72 
[9.495129 { 6.9; 994 9.h05429 
2|9. 19592 :t | 999456 9.201345 
3 ( 9-196718 | 9.994560 | | 9-222159 
4 | 9.197511 | 9.994540 | | 94292971 
5 | 9.198302 9.994519] | 9-203732 

6 9.199091 | 9.994499 Legit 
7, 9-I99879 | 9-994479] 19-20 3420 
$ | 9.29666 | 9-994459 | [9.206207 
g | 9-20T451 9.994435 | | 9-207013 

Io | 9-202234 9934418 [9: 207817 

11! 9-:03017 | 9.994 363 9: .203619 

I2 | 94703797 | 3+994377 {ava 4. 

I; | 94204577 | 9.494357 | 9.2102 

149 9.205354 | 9994336 | 9- 211018 

Is | 94205131 | 9.994316 | 9-211815 

16 9.256906 | 9.994295 |92x26rr 
4 | 9.20767 9 | $-934274 | | 94213 

9, 2C8452 | 9-994254 9,4 

919. 209222 | 9-994233 (9-214989 
20 | 9. C9992 9.994212} 9e21537%0 
21 | 921070] 9.994191 [9-:16568 
22 | 9+311526 | 9.994171} | 9-217 7356 

23 | 9+<I2291 | 9.994150 | 9.218142 
24 | 9-213055 | 9.994129 | | 9218926 
25, 9.213813 | 9.994108 | | 9-219710 
26 ' 9.214579 | 9-994087 9-22049T | 
27 | 9.215338] 9-994066 | | 9.221272 
28 9.216097 | 9:994044 | | 94222052 
5 9.2166 54 | 9.954c22| | 94222530 

| 9.217699 | 94994097 þ 94223607 
7:1 1 Ce-fone Sine . |) Go Tan, Tang 


19.7 


Cy- Tang. 
10.408887 


19:799470 
10.7993J5s 
[0.737841 
10.797929 | 56 
10.796219 s5 


19.7954093\ 54 
7 YgC00 | $3 
ty 793793 | 52 
10,7329: 7 5 
Io, 10.792183, $2 
19, 7913 P | 49 
0, 7T9YO 2 48 
19, 7289780 | 4 

Io, $8552 | 46 

he aiielts 
ro.r=73hy| 1 
10.756595) 43 
10.785502 | 42 
IS, 7850 11) | 41 


90, 10.784220\ 42 | 


10.733432, 39 
{0.752544} 3: 
10.781S58 
10.73B1074 36 
10.780290 
0.779508 
19. ; 


15.77 7948 


Io 


| Tangent | 


——_ 


—_— MM 


” Degree.s b9. 


[ 


_— _ 
<<. Gas +a a — 


—  — A oo W—_— 


-——— 


CCA — ——— —  _*U 


——_—_———©___—___——/_— 4 


= - — +4 R9Þ<--- 


_— 


LTC 


| Degree 9. * 
'M| Sine | Co-ſine || Tangent | Co-Tang, 
30 9.217609 9.994003 9.223507 0.716393 39 
31 | 9.218363 | 0.993982 | | 9.224382 | 10.775618 29 
| 32 ' 9.219116 | 9.993960 | | 9.225156 | 10,774544 25 
| 33 9.219368 | 9.993939 | | 9.225929 | 0.774071 27 
34 9.220618 | 9.99391trs| | 9.226704 | 10.77;300 26 
35 9221367 | 9.993897 | | 9.22747T | 10.772529 25 
16 , 9.232115 | 9.993875 || 9.228240 | 10.771769 24 
| 37 | 9.22286r | 9 933354 9.229907 | 10.770993 © 
(33 | 9.223606 9 993832 || 9.229774 | 10.770226 | 2 
3919. 224349! : 9.993311 þ| 9.230539 | 10, 769461 21 
| 49 9. 9.225092 | 9-993785 9.231302 | Io, 765695 | 20 
41 A 225833, ' 9.993768 | | 9.232065 | 10.767 935 | 19 
[42 9-226573 , 9-993/46 þ| 9.232826 | T0.767174 | 38 
(43 4 227311 | 9. «-293725 9.233586 I0,766414 | 17 
' 44 | 9-228048 | 9.993703 | | 9.234345 | 10.765655 | 16 
145 9-228784 | 9.393651 || 9235103 | 10. 754897 | Is 
| 46 $-229518 9.993660 || 9.233859 |10.764r41 | 14 
| 47 9+-230252 9499363$ |! 9.236614 | 10.763336 113 
| 48 9.230984 9.993676 || 9.237368 | 10.7626) 2 | I2 
49 9-2317T5 9+993594 || 9.238120 | T0.76188@ { 1 
| 50 Je2 32414 9.993 573 9.233872 | 10.76r128 | 10 
51 9233172 9.993599 [| 9.239622 | 10.760375 5 
52 9+ 23399 9.993525 || 9.24037r | 0.759629 | 8 
53 9-234625 9.993506 || 9.241118 | 10.758882 | 7 
54 9+235349 9-993484 |' 9.241865 | 10.758r25 | 6 
$5 | 9+ 235073 9.993462 || | 9. 242610 10.757 390 | 3 
56 3. 236795 9:993440 |, 9.243254 10, 756646 Kip” 4 
77 DR «2375IS 1.593415 9.244297 | I0 755903 | 3 
5s 9+235835| 9.993366 9-244839 | 15. 75516r | > 
59 9+-235952 1 9.993374 | 9.245579 | 10.754421 | x 
60 De? 2 39670 9.9933ST | 9:246379 1©,75383r © 
 Co-fing -fins. | Sine | Co-7 -Tang | Tangent. M 
j. Degree 80. FR 


ee 


—_— 


| Degree 1 0. 
M|] Sine | Co-ſine Tangent Co-Tang, 
O 9-239670 | 9-993: 2J1 Oo 245 28 10.75 ;653 ©0 
I | 9-2403586 | 0.993329 | | $.2$7057 | 10-752943 $59 
2 | 9-24I1or | 9.993397 | | 9.247794 | 19-752206,, 58 
31 9-2418r4 | 9-993284 |, 9.248530 | 10.751470 , 57 
4 | 9-243526 | 9-993262 | | 9.249264 | 19759736 56 
3]9:243237 [9:993240 || 9.249998 | 10:752502 55 
6] 94243947 9-993117 || 9.250730 | 10.749279 ! 54 
7 | 9-244656 { 9 993195 | | 9.251461 | 10.745539 53 
L 9245363 9. 993172 | | 9.252191 | 10.7478cg | 52 
9 | 9.246070 | 9.993149 | | 9.252920 | 10. 747050 | 51 
T0 9.24677s , 9:993127 9.253645 | 10.746 352 | us 
It | 9:247478 | 94993104 94254374 19.745626 43 
12 | 9.245181 4 9-992011 || 9.255200) 10.744950 | 43 
12 | 9.243883 94993059 || 9.255824 $0.744176 | 47 
T4 | 9-2 495533 9+993036 | | 9.256547 | 10.74 3453 wot 
15| 5.240252 9.293013 9.257269 | 10.74% 2731} 
I6 | 9.250920 , 9.992999 | | 9.257990 HCELA bo 
7 | 94251677 9+992997 | y.258710 | 10.74125c | 43 
I9] 9.252373 9+992944 { 9625942 29 | 10.74057i | 42 
I9 | 9$.25309E7 9.992921 [| 9.260146 [10.7 49554 | 41 
20 9.253761 9.992895 9.260863 10.749157 | 40 
21 | 9.254453 9+992875 0.261578 10.733422 | 39 
22 | 9.255144 9-992552 || 9.262292 |10.7377cS | 38 
23 1 9.255534 9-992529 | 9.363005 | 10,736995 | 37 
24 } 9.256523 | 9.992506 9.2637 10.7;6283 | 36 
25|$-257211| 9.992783 || 9.264428 | 10,73+572 | 35 
AR 257898 | 9.992759 | 9.265138 | 10.734862 | 34 
a7 | 9.458553 19.992730 || 9.265847 | 10.734153 | 33 
28 ' 9.259268 | 9.992613 || 9.266555 | 10.73; 445 | 32 
29 | 9-25995$1 | 9.992650 9.267261 | 10.73 739| 31 
30 9.260633 9.99: :666 9.267967 | 1c.7 32033 | 3© 
M Co /erie kr” Sine , Co-Tang ) Tangent | M 
| Degree 79. 
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RT RU FF Ou Wy» Www ww wwe gw ww) ww rr PE BUOE * EE HY EL SE ÞF 


ESSXSAMES 


Em. ll 
” , 


35 


9.261314 
9.261994 
9.262673 
9.263351k 

264027 


9.264703 
9.265378 
9.266051 
9.266723 
9. 9-257395 
9.26806 5 
9.265734 
9.269402 
9.270069 
9-270735 
9.271409. 
9.272063 
9.272726 
9.2733t8 
9-2 14249 


9.2747c8 
9.275367 
9.276025 
9.276681 
9.277337 
9.277991 
9.275625 
9.279297 

«279948 
9.780599 


Co-ſine 


Degree 10, 


Co-f - ſine 
9. 2.992666 


9-992643 
9.992619 
9.993596 
9-992572 
J.992549 


9+992525 
9.992501 
9.9 32478 
94992454 
9-992430 
9.992406 
9.992332 
9-992362 
9.9G2335 
9.992311 
9.992257 
9.992253 
9.992239 
9.992314 
$.992190 


9.992166 
9.992142 
9.992118 
9.992093 
9.992069 


9.992045 | 


9.992020 
9.9919g6 
9.991971 
9+991947 
S1ne 


W— 


Tangent 


g- 267967 
9. 268671 
9.269375 
9.270775 
9-271473 
9.271479 
9.272178 
9.272875 
9273573 
9.274269 


9-274964 


9.275658 
9-276351 
9.277043 
9.277734 
9.278424 


9.279113 
9.279501 
9.2Y04+t8 


9.292542 
9.283225 
9.253907 
9.28453$ 
9.28 5268 


9.285946 
9.286624 


Co- Tang: 


Co-Tang. 


10.732C33 


19.731329 
I9.730625 
10.729923 
10.729221 
[0.726521 


— —— ———— — 


I'9. 727822 
[C,727124 
10.7.6427 
I0.725731 


10.7 25036 


I0.724342 
10.723649 
0.722957 
I0.7:2267 
IO0.,721576 
10.720587 
Io.720199 
[0,7I95I2 
r0.718526 
IO,7I8T42 


[0.717458 
0.716775 
10.,716093 


0,7I5412 


0.714732 


0.714053 
ro,713376 
19,712539 
[9.712023 
10.711348 


Tangeat, 
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Degree 79, 
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1 Dampebie wen 
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[- tw WW HH 
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22 9.294658 
23 9.295236 
PSP 2DE8 
25 9.298539 


— -— 


9.297164 
9.257758 
G.29%412 
ge£99034 
9.295655 


T1 Go-fne | 


O— 


Degrec zi 


CGo-/5716 Tan Zent Co- Tang. | 
9991347 | 9: 1.293652 Io. 111348 
9.991522] 9. :2$9326! 19.71067 4 
9.9GIS97 || 9.259999 | 10.7 0D90t | 
3-991573 || 9.290671 | 10.729329 
9.991848], 3.291342 10.793653 
9991972351 9.292013 19.707997 | 
9.991733. 9.292682 I2.707315 + 
3-991774 14 9-293359 | 1.79565 » 
9.951749 | 9-395017 |10.705g83 , 
9.951724 |} 9.294584 | 19.725 316 
9-991 599 |{ 9:295349 419-704651 
9-991674 [19-296013 | 10.703967 
9.99 1Eqg || 929657 7 q29-793323 
9499162 4 [9-55 329 {10.722564t 
g-991599 : hp S98OOX 1] IQ, 7oT 989 | 
LIN 90950621 19-J0L338; 
9.391549 | J.299222 | 10, 70867 '8; 
9.991524 |} 9.299950 I 0.7 ©0020 
9-991498 j} 9-300C38 | 10.6g5 ES 
9-99T475 11 9-301295 r9.6g93105 

99914 45 (9-35 301954 10.6p3049 
9-991 422 |; 9.302607] 0.697393 
9.991397 11 9-303261 | 10.696739 
KDP1372 1 9 +3©291I4 | 10.6960J6 
9-99134644 9-304 567] 10.695 433 
9-991321 [9.3 205218] 10, 2.694752 
9-991295j | 9.305367 | 10.6941 31 
9-9y1:70| | v.30! ST9, Io 633461 
GeOQIZ41 9.3c7 !'65 | IO, E692 332 
9-991215|., 9.3075I6|10.692154 
$.991193 than 10. 0.6J1537 
mrs [on Ooony 

Sins | Co Ting, Tangent, 
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Degree 11. 


M | Sine 
als þ _; Cy 
= | 9.299655 
'9. 396276 
$48 | I. 300895 
| | 9- ICY #1 
36 3.392132 
15 | 9392749 
26 | 9.30336g 
7 2.303979 


35 | 9-3094593 
39 | 9.399207 
40 | 9. 3.305819 


9. 2-305430 
br 42 | 9307041 
' 43 | 9.307650 
, 44 | 9.308259 
45 | 9.308867 
46 | 9.309474 
47 | 9.312080 
9. 31068gs 


A Aa ww > = 1 1) 


52] 9.316689 
531 9.317284 
60] 9-317879 


Co- fine 


Co-ſine 
9.991193 
9.99rit7 
9.99I041 
9-g991Irig 


9.991099 
9.991054 


— — - 


9.991033 
9.991012 
9-995356 
9.990955 
3-990334 
9.990903 
9.990582 
9.990855 
9.990329 
3-999803 


9.990777 
9.990759 
3+9997 24 
9-990697 
3-990671 


G3.990645 | 


9.990618 
9.990591 
9.990565 
9.990538 
9.990512 
9.990455 
9.990458 
9.990431 
pe 2nd, 
Sine 


— 


Tangent 
9.30V4C3 
9.309gTrog 
9.399754 
9.310399 


9.311042 
9.311685 


9.312327 
3.412965 
9.313605 


9.316795 
9.317430 
9.319064 
9.43 r1£697 
9.319330 
9.319261 
9.320592 


Co-Tang.\ 


ro £99537 | 3: 


Io, 6903891 
ro.690246 
109,63896c1 
r10.63S958 
r- .C58315 


{15.6375 & 
1:.637032 
r0.636392 


| 10.035753 


10.6555) 


| bay +5 


10,.633341 
{10,683205 
10.6925709 
1.631936 


CR O— — ——— _ — 


10.631303 
I0.585670 
10.65003 z 
9.679408 
19. 6737 70) 


9.32185r | To. 678149) 


3+322479, 
9.323105 


9.324253 


CE es 


9.324933 

9.325697 
9.326231 
9.326553 
9-32 7475 


9, 9775: I 


19, 676894 | 
9.323733 


19.676267 
10.675542 


109.675017 
t0.674393 
10.673759 | 
hap Lb 

2525 
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pn EEE 


Degree 12. 

M | Sine , Co-ſine || Tangent | Co-Tang, | 
o | 9.217379 | 9.9994c4 | | 9.327475 | 10.672525 
x | 9315473 | 94999377 || 9-328095 | 10.67 1905 | 
2 | 9-319066 1 9.992351 | | 9.323715 [10.671255 | 
3\9-319655 | 9.999324 || 9.329334 [19.6706f6 
4 | 9-322250 | 9.992297 | | 9.329953 | 10.670247 
$19 320Jz45 9.990270 0.300570 | IO, 0.669430 
6]9-321430 $.999242 [| 9.331157 | 19. 0.668815 
7 (9.322019 9-939215|| 9.331303 | 19.668197 
8 | 9-322607 | 9.990188 |] 9.332418 | 10.657582 
9 | 9-328194 9.990161|| 9.332033 | 10.666967 
ro | 9-323780 9.990124 || 9.333646 | 10-656354 
I1|[9-3243t6 9.9901c7 | | 9.334259 | 10. 665741 
12 | 9+324950 9.990075 9.334571 Io.665179 
13 [9-325534 9.990052} | 9.335482 | 10664515 
14 [9:326117 9.990025| | 9 326093 | 10.663907 

is [9.324 326693 9.939999 | 9.336723 10.663298 
1619, 327281 9.989970 9.337311 10.66268g 
I7 | 94327262 9.989942 9.337919 - 10.662051 
16 | 9-32844T $.989915||g.3345:7 10-661473 

IG | 94329229 9.959887 | [9.339133 10-66c867 

20 | 9:329599 9-9839560|[9.229739 10. 660261 

21 | 9-330176 $.989:32 || 9.340344 { | IO, 659656 

22 | 9.330753 $9-989804 | | 9.340948 | 10. 659052 

23 | 9:331328 9.589777 || 9.341552 j 10.655445 

124 [9.331902 9. 2989749 | | 9342155 | 39. 657845 

2519-332473 9.989721 || 9.342757 | 10.657243 

26 { 9433365! 9.959693 || 9.343358 * 10.656642 

271 9-333E24 9.989665 | | 9.343958 , 10.656042 

25 | 9-334195 9-399657 || 9.344558 | 19.655 442 

29 |[9-334/66 9g.95g629| 9.345157 | 10.65 4543 

30 494335337 9.959551 {1 3.345755 | 10.65 4245 

— « — 

| Co-ſine Sine | |Co.Tang, \ Tangent. 


65 


Degree 77» 


Degree 12, 


Pilowuwaleeavevls 


| 
[M| Sine | Co-ſine | , Tangent | Co- Tang. 
22] 9.335337 | 9.938958r | 19345755 10.654245 
31[9.335906 | 9.989553 | [9.346353 10.653647 
| 32 9.335475 | 9.939525 | [9.346949 ; 0.653051 
| 33 | 9+337043 | 9-939 597 | | 9347545 | 10.65 2455 
| 24 | 9+337610 | 9-939469 || 9.348141 | 10.65 1559 
' 2351 9-333176 | 9.989441 || 9.343735 19.65 1265 
| 261 9+338742 | 9-989413 || 9.349329 | 10.652671 
' 27 | 9339306 | 9959384 || 9.349322| 10.5650078 
23 | 9-339$70 | 9959356 || 9.350514! 10.649486 
29 | 9+342434 | 94989328 || 9.351126 | [0.648594 
| 40 | 9+349996 | 9-939299 | 9.351597 | 10.643303 
47 [9.341555 | 9-989271 || 9.352237 | 10.647713 
42 | 9342119 | 9:939243 || 9-352576 | 10.647124 
| 42 | 9342679 | 9-938g214 || 9.353465 | 10,646535 
| 44 | 9+343229 9.939186 || 9.354053 | 10.64 5947 
| 45 | 9:3 43797 | 9-959157 || 9+354640 10.645350 
46 9.244355 | 9-939128 [| 9355227 | 10.644773 
| 47 | 9-344912 | 9-939109 [| 9-355512 | 10.644187 
' 48 | 9:24$469 | 9-939971 || $-356393 | 10.643602 
49 | 9:346024 9.989042 }| 9356382 | 10.643018 
co | 9-346579 9.959214 | 9.357556 [0.642434 
' 51 9.3+/134 | 9-953955 | 9.353149 | Lo.64185r 
| 52| 9+347687 | 9-935956 || 9.358731 | 1.641269 
| ;3| 9-343240 | 9.988927 || 3-359313 | [0.640687 
| 5 4 | 9+348792 | 9-988893 || 9-359593 ! 10.64o107 
| 55 \ 9+-349343 9.988469 9.360474] 19.639525 
| 56 | 9+349893 | 9.935840 | 9-361053 | 10.6289 47 
57 | 9-359443 9.988511 | 9361632 | 10.635 369 
| 58 | 94350992 | 9-938782 | 9-362210 | 10.637730 
| 59 | 9351540 9.988754 || 9-362787 | 10.637213 
60 | 9.352083 9.955721 9-363364 [0.636636 
| Co-ſine Sine Co-7ang | Tangent, 


—" 


Degree 77. 


— — - 


——_— 


Degree 13, 


| 


M | Sine Co-ſine [| Tangenr 
0 \9.352- Sy 9.958724 |! 9.36356; 2G | 
I | 9.354635 | 9.953695 |; 9.36 3534 © 
2 9.353181 | 9.958656 [| 9.364515 
3 | 94353726 | 9.958636 || 9.365290 
4 9.354271 | 9.938607|' 9.36566, 
5 9.354755 | 9-9i6578S | | 9.366237 
C 9.355359 9.938545 || 9.36670 
7 9-3559-1 | 9.988519 | 9.367392 
$8 9.356443 | 9.935489, | 9.357953 
J 9:356934 | 9.958455 9.363524 
Io 9.357524 | 9.938430 ;| 9.369c94 
It 9.359564 | 9.95845 | 9.36966; 
4 9.358603 | 9.983371 || 9.270237 

<4 1 359141 | 9.998341 || 9.370999 

4 | 9:359679. 9.955312 | 9.271367 

5 [9-2 -2$0215J 9g. 9893282 | 9.371933 
16 | 9+ 360555 2 9, 958252 | 9.37249; 
[7 | | 9.361289 9.938223 | | 9.37306&g 
IS | 9.361$%22 9.998193 9-373625| 
I9 | 9.362356 9.958163 | 9.37419: 
20 | 9.362889 9.985123 | 9.374756 
21| 9. 3£3 122 44+ bad. 9.37531% 
22 | 9.363954 9.938073 | 9.375581 
23 | 9:35448s | 9.958543 9-2764 42 
24 | 9.395016 | 9.985013 || 9.377003 
25|9-365546 | 9.9379k3 | 9.377562 
26 9.366075 9-937953 | 9.378122 
27 | 9.366604 9-957922 || 9.37866 1 
| 2S [9.367132 | 9.987892 |! 9.379239 
[29 | 9.367659 | 9-987862 || 9.379797 
' 30 19. 368185 | 9.95 7%22 | 9.38035 4 

Sine || 


Co-ſine 


Degree 76. 


Co-7; ang 


— 


_ — 


| Co-Tang 


— ——— ————— - 


10,636635 


——— 5 — 


r0.636060 
10.635485 
10,6349IT9 
10.634335 
19,633763 
19,623195 
r5, 63 2618 
2.632947 
Io, 631476 
10.639956 
0, r10.630337 
19.629768 
Io 6292 oF | 
10.629623 
10.625067 
[9.627501 
Io.624g 34 
l0.626;71 
[0.62587 
10.6; 5244 
[0.624681 
I0.624119 
lo.623558 
I2,622997 
Io, £22437 
10.621878 
40.621219 
10.620761 
lo. 6102c3 
Lo. 0.619646 


Tangen k, 


—— 


A NW 


> wes | 


TA Wwe ww 
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MY E I AELEE 4&4 AK Seb. Aud of oddities 


( 
| 
| 


Pe 


Degree 13. 


| 


— 


Sine Co-fne Tangent | Co- Tang. 
9.355185 | 9.997822 ,9+3©935 1 | To.619646 
{194367110 9.947801 9.350910! ſo,619590 
9.369236 |19-957771 | 9.381466 ro.618534 
9.369761 119.9377 40 | 9.332c21| 10.6179%k0 
9.37028; | 9.937719 | 9.382575 | 0.617425 
9.37303 |.9.98 7579 | 9.353129| [0.616371 
3-3313 0 | 9.987649 | 9.353652 10.616313 
9-371$52 | 9.957619 | 9.384234 r0.615766 
3.372373 | 9-93/ 583 | 9-334786| 10.615214 
9.37289, | 9.957557 | 9355337 | [9.614663 
9:37341.4 | 9.937526 | 9.355353 | I0.6L4I02 
9.3739:3 | 9.997496 | 9.386438 | [9.613562 
9.374452 | 9-957455s | 9 36957 | [0.613013 
3-374 970 | 9.937434 ; | 9-357536 | 10.612464 
3-375 457 | 9.937403 || 9.388034 | lo.6rrgrs 
2.376003 | $.957372 | 9.353631 | 10.611369 
9.376519| 9.927341 || 935915 t0.6r0822 
9.377035 | 9-937310 || 9.333724 10.619:76 

« | 9.377549 | 9987279 || $-399270 | 10.60973® 
| 9.379063 9.987248 || 9390515 | 10.6051:5 
9.375577 | 9.987217 || 9-391360 | 10.603640 
9.379059 | 9.937156 | | 9.391907 | lo.60Sog7 

| 9-379601 9.937155 || 9-392467 | 19.607553 
9.3S0113 9.957124 | 9.392985 [0.6070tſr 

| 9.380624 | 9.987092 | 9+393531 [0.606463 
. 9.281124 || 9.987061 | 9.394074 | Io.605927 
9.351643 9.987030 | 9.394614 [0.605336 

7 | 9.382152 | 9.986998 | 9.395154 | 10.604546 
9.282661 | 9.936967 | 9.335694 10,604306 
9.383168 | 9.986936 | 9-396233 | 19.6C3767 
9.383675 | 9.986904 | | 9-396771 0.603229 

a d —_— 
Co /ine | Sine | Co-Tang Tanger. | 


| 


Op nn ee 


[338 Sv! 


eee 


>» 
+ 


23 
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Xlo _ PI - hn | oo | 
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Degree 76. 


III 


Degree 14+ 


EN oſow »v<w:%ka. vw vnlols 


22 


27 
'28 


26 


1 


Degree 75. 


| Sine , Co-ſine || Tangent ; Co-Tang. 
9.383675 | 9.95 6904q | 9-296771 10,603229 

| 9.394151 | 9.996373 || 9-397399 r0,602694 
9.334637 | 9.936841 || 9.397346] 19.602154 

| 9.385192 eo . 9.39838) | 10.601617 

' 9.355697 | 94936778 |, 9.395919 | 10.60108 1 
9.356201 | 9.936746 | 9.399455 | 19.6005 15 
9.38670 \ | 9-9386714 | | 9-399990 | 19.600010 
9.337207 | 9.336683 | 9.490524 | 19.5994 76 
9.337709 | 9.936651 |, 9.401058] 10.598942 
9.383210 | 9.956619 |, 9.401591 | 10.598 40g 
9.3S5717 | 9.956537 9.402124] 10.5973 76 
9.389211 | 9-9%6555 | 9.402656] 1.597344 
9.389711 | 9.986523 | 9.403187] I0,596$13 
9.390219 | 9.955491 | 9.403718 | 19,596282 

| 9.399708 9.986459| 9.454249] 10.595751 

; $:391296 | 9.986427 | 9.40477! 19.595222 

' 94391 703 | 9-946395 | 9425306] 19.594693 

; 94392199 | 9+936363 |, 9:405336] 10.594164 

| 9.392695 9.936238 | 9.426364 | 19.593636 

' 9.393190 9.9%6239 * 9.406392 | 10.593608 
20 | 9.393635 9.585265 9.457419] 10.592581 
Th 9.394179 9.9862 34 ' 9.497945 | TO.5SYg97TCS 5 
| 9.394673 | 9-y$6201 | 9.403471] I10.591529 
23 | 9.395146 | 9.956169 | 9.408996 | 12591001 
24 | 9.395654 | 9:986137| 9.4c9s21] 10.590475 
25| 9.396150 | 9.956124 | 9.410045] 19.59995 4 
| 9-396641 | 9.986072 | 9.410569} 10.5%2431 
9.397131 | 9.985039 9.411092 10.5*$9o$S 
9.397621 | 9.956007 | 9.411615 | 10.53833S5 

| 9.399111 | 9-985974 | 9.412137] 10.587863 

| 9.398600 | 9.95 5942 | 9.412655 10.587 342 

| Co-/ine | Sine Co-7Tang! Tangent. 


— — _ — — 


3 I) we wa 
ew HD WW. 


- 
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| Degree 14. 
| ' My Sine 4 Co-/ine || Tangent | Co-7;117. | 
| —_ FO Fg — OP IEIIED cxmmes —  —c 
q 29 9.395650 9-935 342 3-412655 0.557342 
| ' 31 | 9:399987] 9.985903[] 9.413 179 | 10.5368 1 
| d , 32] 9+399575 | 9-985376 || 9.413699 | 15.585391 
| by | 33 | 9+4©<0962 9.535843 9.414219 | 15.58; 787 
| 34 | 9:422549 | 9-955811 | ' 9.414728] 10,585 25 2 
> | } 351] 2:4321035 [8-955773 [9.415257 | 10.5355 42 
| ! 36] 9:401520[9-935745 [| 3.415775 | 19.5342: 5 
| 27 | 9-4902095 9-9357t2 3-415293] tc GB;5757 
| | 338] 9:422489 | 949 35973{[1[9.415315 12.532 195 
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| { 44 9+ 425392 9+9554530]} 9.419951 I2.5 $0099 
| 45 | 9:425502 [ 9:90;447 j| 3.420415 | 15.530;45 
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' 47] 9:426$25 9.93538) 34421440 | 190.57356 
43] 9:497299 | $:935347 [| 9-42195r| 19.578043 
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9.518463 
17 9. 518329 
118 9+ «$919: 
9.SIg95SSI 
© 9.519311 
21 
2 | $-520631 
3| 9-529990 
L5 | 9+$21707 


$ | 9.522781 
9 | 9+$23738 


9.515930 


9.520271 


Degree 70. 


Degree 19. 
| Co-ſine | Tangent 
9.97 5670 9.535972 
9.975626 || 9.547352 
9.975553 11} 9-$37792 
9.975539 || 9-535202 
9.975495 || 9-539610 
9:975452 | | 9+5 39920 
9:975403 || 9.539429 | 
9-975364 | | 9-5 39537 | 
9.975321 | | 9+5 4924s ; 
9-975277 | | 9+$49653 | 
9.97$233 9.54io06r! 
3.375186 | | 9-5 4146 5 
9-975145|| 9 $41875 
9-975ICH|} 9- $4225 | 
9.975057 | | 9.542688 | 
997 $013] 19: 543994, 
9+374936g ' 9.543493 
9.974925 | 9454390 | 
9974890 || 9. +544310 | 
9-974336 |! 9-544715 | 
3-314792 | 9+ -545trg. 
9+974747 } 9:545524| 
9+974703 | 9545327, 
9.974659, 9-54633J17 
9.974614] 9546735 
9-974570 | 9-547138 
9.974525] 9+547540 
9.974490} 9-5 47943 
9-974436] $+545345 | 
9+97439} $+545747 | 
9+974349| 9 549149 
Sine Co-Tang.) 


CoTang. 


109.463028 


I0.46ch15 
[0.462203 
0.461799 
10,451389 
109. 460980 


19.460571 
I10.460163 
10.45975s$ 
10.459347 


I0.453g39 


190.4535 32 
I5,.458125 
I0.457719 
0.457312 
10.456306 


| 10.456501 
Il0.45%cggs 
I0.455630 
I0.455235 
I0,454851 
10.454476 
10.454072 
10.453669 
I0.453265 
104452562 


10452459 
10.452057 
IO.451655 


. 


— 


TO.451253| 


Ic.gzo8s I 


—_ -— oo 


Tangent 


A 


F* 


Degree 1 9. 


M 


— 


39 
31 
32 
33 


JE 


PEI 
—_ a 


ee. 


by 


1 


| 
30, 


«<b 
| 25 
26 
Fi. 


0-6 wel aw KO 


M 


| Sine | Co-ſine || Tangent | Co-Tang. 
9.523495 | 9-974346 9-549149 | 0.450551 
9.52385k | $-974392 || 95495 fo | 0.450450 
9.524203 | 94974257 || 9+549951 | 0.450049 
9.524564 | 9+974212 || 9.550352 | 12,449649 
9.524920 | 94974167 || 9.559752 | 0.449948 
9.525275 9974122 |{ 9.55Ir52 | 10,44S848 
9.525630 | 9+974077 || 9.591552 | F0:446 448 
9.525954 ' 9:974C32 || 9.551952 | T0.4450498 | 
9.526339 9+973957 || 9.552351 _ 447649 
9.526693 94973942 || 9.552750 | I5£.447250 
9.527046 94973597 [h 9.553149 ny. 
9.527400 $+373552 || 9.553545 10.445452 
9.527753 9+973507 9.553946 0.4 460< 4 
9.52Sro5 , 94973761 || 9.554344 | 10.445656, 
9.528455 | 9+$73716 || 9.55474r | 10.445259, 
9-5 28619 ' $+973ZE7T [1 9.5 S529 | 10.44485 7 
————————_—_— ee I 
9.529161 9+973625 || 9.555536 | 10, 444464 \ 
9.529513 | 9-9735509\[ 9.555922 ' 19.44406% 
9.529854 | 9973535 || 9.556329 | 191443671 
9.530214 | 9+973499 || 9.556725 19 43275 
9:532565 | 94973443 [| 9-S$7I21 | 10.442876 
9.5309ts | 94973395 || 9.957517 [10.442483 
9.531265 91973352 | 9.557912 | 10.442058 
9.531614 | 9973397 || 9.553308 | 10 441693 
9.531963 3-97 326r | +5 53702 | 10.441293 
9.532312 = 34559297 19.442993 
9.53266r | 9+972169 |{ 9.55949 [ 19.440509 | 
9.533009 | 91973123 || 9.559585 | 10.44115 
9.533357 [949730758 | 9. 5£0279 0.419721 
9$-533704 | 94973032 [| G.5 60673 [10,435347 
60( 9. +$34952 | 9+973986 || 9. $6 T06s | 10,438934 
Co- - fine we | Sine "'Co- Tang Tangent, 
Degree 70, 


— 


> > —_—— A. 


' Degree 69. 


Degree 20, 

M; Sine , Co-ſine Tangenr , Co-Tang. 
a * 9.534052 | 9.972986 | 9.561066 [0.439934 69! 
JÞt5 9.972940 | 9. +561459| 10.433541 59 
2 | 94534746 | 9-972594 |! 9.561851 | 10.433148 58 | 
3 | 9. «535091 | 9:972843 | 9.562244 | 10.437756 57 | 
4 | 9+535437 | | 9.972801 | 9.562636 | 10.437364 56 
$ | 9-535782 9972755 | 9.563025 | 10.436972 55 | 
6 , 9-536125 | 9-9727c9|| 9.563419] 19.436589 54 | 
7 | 9+536474 , 9972663 | 9.563811} 19.436189 52 | 
8 | 9.536518 | 9.972617} 9.564202 | 10.435798 | 52 | 
9 3.537163 | 9+9735F© |, 9-564592| 10.4354097 51 | 
0 | 9.537507 | 94972524 | g.564982 | Io. [0-425017 $o| 
IT | 9537351, 9:972477| 9-565373| 10.434627 49 
12 babe ad 9-972431T|' 9.56576; 19.434237 | 4S 
13 3539537 9.972384 9.566153 Io 433847 | 47 
1h. 53985 50 | 9:972338| 9.566542] 10.433457 | A 
If | 9-$39222  9-97229T | 9.566932] 10.433068 45 | 
16 | 9-5395%6 , 9:972245 | 9:567320| 10.432679 | 44 
17 | 9.539907 | 9972198 /$:56770g 1c,432291 | 43 | 
Is | 9540249 | 9+972151 | 9.568097 | 10.431902 | g2 
I9 | 9:540599 , 9-972105 | 9.568446| 10.431514] g1 
20.] 9.540931 (9973058 | 9.569873 lo, «431126 40 
Ke 9.541272 | 9-972011 | 9.569261 10.430739 3 
22 | 9+541612 9-971964 | | 9.56964$| 10.430351 | 28 | 
23 | 9541953 , 9-97 1917 | | 9.560035 | 10.429964 | 37 
24 | 9.342292 9.971870 9.560452 10,429578j 86: 
25| 9.542632 9.971823 [9.560809 19.42919T | 35 
26 | 9.542971 | 9.971776 | 9.571195 10.428805 | 24 | 

9.543310 | 9+971729| 9.571581] 10.428419| 33 | 
28 | 9:5 43649 | 9-971682 | 9.571967] 10.448033 | 32 | 
29 | 9543987 | 9-971635 )|9.572352| 10.427643 | 31 | 
30 | 9.544325 9.971588 || 9.572735 [10.42726z | 30 

| Co-p -ſne | "Sine || Co- -Tang Tangent, M. 


A A EAI ES 


I EI 


es 


AM. the, tee 


TO. COT” 


CEE— ; | 


S nnd A AA I wa mu wm Jl a cc c oc. 


- —-— 


Degree 20. 


M{ Sine | Co-ſine || Tangent | Co-Taxg. | 
— —— ——_— —— —— — — 
30 | 9-$44325 | 94971558 [| 94572738 | 10.427262 | 35; 
31 | 9.544663 | 9-97 1540 || 9573123 | 0.426877 | 29 
32 9.545000 | 9+971492 || 9+573507 | T0.426492 | 28 | 
33 | 9-545 333] 9+971446 || 9-573892 | 10.426108 | 27 | 
324 | 94545674 | 9971395 || 9.574276 | [0.425724 | 26| 
35 | 9.546011 ; 9-97135T || 9.574660 | 10,425340 2s) 
36 | 94546347 4} 9.57 3044 | 10.424956 24 
. 37 | 9-546683 , 9:97 1256 || 9.575427 10.424573 | 23 
38 | 9:547019 , 9:971295 || 9.575510 | 10.42.4189 | 22 
39 | 9-547 354 + 9971161 |{ 9.576193 | 1c.423807 | 2x 
40 9.5 47659 J9-97IT102 9.576576 [0.423424 i 20 
4T 9.548024 , 9497 1995 | 9.576$58 | 10.4230 | I9 
42 | 9.348358 | 9-97101)8 | 9.577341 | 10.4226591 18 
43 | 9:5 48633 | 9-979979 || 9.577723 | 10.422277 | 17 
44 | 9549026 | 9970923 [| 9-575104 | 19.421896 , 16 
45 | 9:549360 | 9979374 || 9.578486 | lo.qgz1514 , 15 
—_— © 2 ' : —— — 
46 | 9+549993 9.970826 | 3:578567 | 19.47I133"' 14 
47 | 9-550026 , 9-970779 || 9:579945  19.420752 13 
45 | 9-559359 , 9:979731 (| 9.579625 19.42037T | 12 
49 | 9-5 50692 | 9979553 || 9.550009 | loqtgggr | rn 
50 | 9.551024 | 94970634 || 9.580339 | 10,419611 | 10 
51 9.551355 9-970 586 | 9+550769 | 19.419231 2 
52 | 9-5516$87 | 94979539 || 9-$SII49 | I0.418851 $ 
53 | 9-5 52018 | 9979499 | | 9-581528 | 19,418472| 7 
54 | 9+552349 9970442 | 9.551907 | 10.418092| 6 
55 | 9.552680 | 9-970394 | 9-532 286 | I0.417713! 5 
56 | 9455.3010 | 9+979345 | | 9-5326Es | 10.417335 | 4 
57 | 9.5$3340 9970297 | 9.553043 | 10.416956| 3 
5$ 1 9.553670 9-970249 || 9.553422 19,41657S 2 
59 | 9.554000 | 9-970200 || 9.583800 | I0.416200| x 
bol 9.554325 | 9-970152 || 9.584177 | 10.415323 |. © 

Co- ſine | Sine Co-Tang Taogene.! M 

Degree 69. 


Sine 


9.554329 


Co- fine 
9.970155 


9.554555 
| 9:5 54987 
' 9.555315 
| 94595643 


9.970105 
' 9.970055 
9.970006 
. $.969957 
; 9.959909 


"6  9:5562599 | 9-969860 
7 | 9-$56626 | 9.969571 
s 9556953 | 9.959762 
9 9+557279 | 94969715 
To | 9+$$7606 | 9.96966g 


IT | 9-55 7932 | 9-969516 
12 | 9-5 $8259 | 9.969567 
13 | 9-5555%3 | 9.959519 
14 | 9-5539959 | 9.969469 


6 
7 
13 


I9 | 


20 
—_ ., 


21 
42 
23 
24 
25 
126 
27 
28 
29 


| 


Degree 21. 


ems 


Tangent 
9.394777 


9: 584555 
9.584932 
9.585 305 
9.535686 
9 $3 6062 


9.55C429 
9.5:6yrs 


9.55756EC 
9:55-941 


9.558691 
9.559065 
9.559440 


15 | 9-559: 34 | 9-969419 9.5*9814 
9.559555 | 9-969370 || 9.590r58 
9.559853 | 9.969321 9.59=561 
9.560207 | 9.95 9272 | 9-99092 5 
9.560531 9-969223 * 9.591305 
9.56bos55 | 9.96917J, 9.591681 
9.561178 | 9.9691 24! 9.592054 
g.56rgor | g9.y6 075 | 9.592426 
9.561824 | 9.96y9c25| 9.592795 
9.562146  9-963976| 9.593170 
9.562463 | 9.955926} 9.593542 
9.562790 | 9-963877| 9.593914 
9.563112 | 9.968427} 9.594235 
9.563433 | 9-968777 | 9.594655 
9.563754 | 9-968728 | 9.595027 

30 | 9.564075 | 9-9658678 | 9.595395 

Sine | Co-Tang 


Co-ſine 


——_—_— 


Degree ( 68. 


9.557190] 


9.595316 | 


| 


Co-Tang | 


1o.qrs 522 , 65 


FO,4TS 445 
109,41 5068 
I0.1r4691 
[O0.414314 
15.417935 
10,4t-3561 
I9.4I318s 


I0,409312 


10.4029433 | 


I09. 4099505 
I0,.401692 
10.4093319 
I0,.497 946 


(10.407574 


19,497201 
l0.z06829 
[0.496457 
I0, 406086 
10.425715 
IC.4OS 3414 


10.405073 


10.404f02 
Tangenc. 


to 
[0.411684 49 
[9.411399 ' g9 
I0,410934! 47 
[0.410560 | 46 
TO.qgIoOT9S 45 


58] 


—— 


— 


53 


97 
56} 
SS! 
T4 
92 
52 
Ir 


43 
42 
41 
409 


| 


hat. Am 


i Oo eg a cy 


————— OI —_ —_—— 


— 


Degree 21. 


Co-ſine 


9.968678 


9.563539 
9.55885 5 
9.569172 
9.5 69488 
9.569804 
9.570120 
9+379435 
9-570751k 
9.571065 
9.571330 
9+571695, 
9.572009 
9.572322 
9.572636 
9.5 2949 
9.573763 


Co-ſine 


9.968628 
9.968573 
| 9.968528 
9.963478 


9.965428 


9.968378 


9.963322 
9.968278 


9.969228 
9.968178 


9.9681 28 
9.968078 
9.968027 
94967977 


9-967927 | 
9.967876 | 


9.967826 
9.967775 


9.967725 


9:907674 
9.967623 
9967573 


9-967522 | 
94967471] 


9.967420 


9.967370 | 


9-967319 
9.967Aa68 


9.967217 
9.967 I'66 | 


vI1ne 


Tangent 
9-595 397 
9.595763 
9.596133 
9.596508 
| 9.596378 
9.397217 


9.597616 
9.597985 
9.598354 
9.593722 
9.5 g90vlI 


9.599459 
9.599927 
9.6co194 
9.600562 
9.600929 
9.501296 
9.651662 
9.602029 
9.602395 
9.602761 
9.603127 
9.603493 
9.603858 
9.604223 


9.604588 | 


Co-Tang. 


10.4<4602 


0.453862 | 


I0,.42 3492 
0.403132 
I0.402753 
I9.402384 
IC,49201I5 
10,401646 
I 0.491277 


I 0.49090g 


T0.400541 
I0,4vOI73 
10.499306 
19.499439 
I0.49907T 
I9.399704 
0.399337 
10.397971 
10.397605 
10.397239 
19.396873 
10.396507 
I0.396I42 
10.395777 


19.395412 


9.604953 , 10.3295047 
9.605317 | 10.39463 


9.505651 | 10,3943 3 | 


9.626046 | 19.393954 


9.606409 I0.393592 
q-= Tangent, 


TE 


Zlo yu awd la aw ©\Ws 


Degree '68, 


| 


———_—— 


——O OC OC—— OO O———_— 


Co-ſine | Sinc 


— CS 


Co-Tang 


Degree. 22, 
M | Sine | Co-/ -ſine Tangent Co- Tang. 
21% 573575 | 9:967166 FIAT 4 22-399085 
9, 5$72885| 9 9.967ris 9 606773 |} 10.293227 
2 | 9.57 4200 9.967064 | , 9.607136 | 19.292963 
3 [9.5 74512 | 9.967012 | | 9.607 $50 | 10.3 9250 
4 [9:574824|9 9.96696r | | 9.607862 '10.392137 
2M 9.575175 9.986310 9.623225 ; TO.39T774 
wi | Jo 375447 9.966859 ' | £08588 15.391412 
7 | 9.575755 | 9.996: 507 [9.658950 4 10+ «23910 5- 
$ | 9.576068 | 9+ 355755 9.609312 ! 19.3906 
9| 9.576279 | 9-9696705 9.609674 10.3903 26 
ro[9g $76689 b 96665 3 9 6500035 10,299364 
11 9.576999 | 9-960602 9.610397 194359603 
12 | 9.577309 | 9.966550 | | 9-610755 1.239241 
I2| 9.577015 9.966399 ' 9.611119 I 9,358! 
I; $779.47 9.966447 | 2.611490 10.35552 
15 | 9.574236 | 9.966295 | | 9.611541 [0.2S8i59 
161 9.573545 32-9634 | 9.612201 19387799 
7 9.S75*55 9.966292 9.022567} 10 959497 
G | 9.579161 9.966240 |  9+612 I 0.287 578 
p | 9-579465 9.966188; $.013:Sr} 10 260719 
20 | 94379777, 9-996136 9.612641 | 10.356359 
I | 9.5%0c84| Js 966084 9.614c00 T5 386: oi», 
2 | 9.580392| 9.966032 || 9-614459 | 194355541 
3 | 9.580698 2.965980 9.614715} 10.3* 5292 
{| 9.581005 | 9.965928 9.615077 | 19.35 4923 
25 [ 9.S9I31IM 9.965876 9.615435 10.334 565 
261 9.581618 1 9.965924 9.015793 ! 19.384 207 | 2 
27 | 9.581923 | 9-56 5772 9.616151 | 10.353 445 
28 | 9.552229 | -v6572 of 9.516559 | 104353491 
5.582521 | 1.965568 9.616367 | 19.353133 
30 | 9.582840 ' 9 98615 9.617224 | 19.3%2776 


Tangent. | 


Degree 67. 


= 


_— —— —u 


Degree 22. 
M | Sine \ Co-ffne , , Tangent, Co-Tang, 
- L mc cow | i. EP . c—— 
; 39 9.582840 9.955515 | Pope 10.282776 
b — | = <— - 
) J1 3-583144 | 9:965563 | 9.617581 | 19.352418 
) 32 | 9.533449 | 9-965511 || 9.617938 | 194392061 
p 33 [9.553753] 9-9854531]9 618295 19.351705 
34 9.58405$ 9.965 406 9.618652 19.3%1345 
; 'Fh 3s [9.524361 | 9.965353 || 9.619003 |} 19.350992 
| 25 [9.534665 | 9-965301 || 9.619364 | 19.3%0535 
T 37 [9.584963 | 9.955248 | | 9.619724 ! 19.350279 
| 33 | 9.585271 | 9.965195 | | 9620076 | 19.373924 
39 [9.535574 | 9.965143 620432 | 10-379$568 
| . SOL | 9.965090 9-922797 | 19.279213 
| 41 {9.536179 9.965037 | | 9.621142 ; 19-375858 
| 42 | 9.536481 9.96498, | | 9021497 , 194375503 
43 194546733 | 9.964921 | [9.62252 | 19375146 
> | 44{9-5$708519.964878$ | | 9.522206 | 10.37 7793 
| 45 | 9-5$7386 | 9.964825 9.622561 19.377459 
| "| | 46 |9-557687 | 9.964772 | [9.622915 | 12-37708s 
47 | 9-58 7958 | 9.964719 | (9.623269 | 19-375731 
45 | 9.588229 9.954666 | | 3.523023 | 12376377 
49 | 9.558589 9.964613 9-623976 | 12-376004 
pE,o=- 9.964560 | | 3-62:335 | 19-375670 
| 51 | 9.589190 9-964507| | 9924653 | 12:37 5317 
| | 52 | 6.559459 9.964454 | | 9.525036, 9.374964 
| 53 | 9.589759 9-964400| | 9.625385 | 12.374512 
| 54 | 9.596088 9.964347 || 9.625741 | 194374259 
| | 55 9-$99357 9964294 || 9.625093 | 19-373907 | 
| | 55 [9.590686 9.954240 || 9.626445 | 19.373555, 
| ; 57 9.590984 5.9641:7 || 9.6.6797 | 10-373293 | 
| $5 [9.591282 $.964132 | 9.627149, 19.372550 
| 59 9.591550 9.964090 | 9.627501 | 19.372499 !? 
= 9.591878 9.964026 | | 9.627852. [9.372145 | 
| Co-fene ' Sing | Co Tang | Tangent, | 


Wo = dwWalamy ew |5 


[ ———_ 


— -. 
. 


Degree 67. 


— 


Degree 23, 


—— 


I0.371797 
I0,3712 44, 
19.3710g5 
I0.370744 
[0,37C 394 
19.370044 
9.369694 
195.369344 
10.36.5925 
10,368645 
10.395296 
10.397947 
I0,3975 98 
10439725$C 
I0.3969CI 
10.3665 5 3 

10.366205 
.10.365557 
10.365510 
10.355162 


10.364515 39 


10.364468 
I0,364121 
10.3263774 


Sine Co-ſine | | Tangent 
_0 | 9591575 9.964926 | 9.52 7552 
9.592175 | 9.963972 | 9.628203 
9.592473 | 9.963919 | | 9.62554 
. 9.592770 | 9.963665 | | 9.628955 
9.593067 | 9.963811 | | 9.629255 
(9.593263 | 9.963757 [9.629906 
Lens ff nina | fee 
9.5935 55 | 9-903703 | | 9.529956 
9-5$93955 | 9-963650 |. | 9 639306 
9.594251 19.952596 , | 9.53065 5 
9:5 94547 19-963542 | 9631005 
9-594342 \9.963488 | | 9.631354 
9.595137 | 9.963433 | 9.031704 
9.595432 | 9963379 | | 9-632053 
9-S95727 | 9.903325 | | 9.632401 | 
9-596021 | 9.962271 | | 9.632750 
9.596315 19.963217 | | 9.533099 
| 9.596610 | 9.963202 | | 9.633487 
9.596903 | 9.963208 | | 9.633795 
9.597196 | 9-963054 þ| 9-634043 
9-5 97495 [9.962999 | | 9634490 
9-5 97783 | 9.962945 [| 9:534538 
9.595075] 9.962852 | | 9-635I85 
9-598368 | 9.962836 ||:9.635 530 
9.598660 | 9.962781 |! 9.63579 
9.598952-19.962726 | [:9.636226 
9.5992 44-|9.952672 | [9.636572 
9-59953619-962617 | [9.03 6918; 
9.599827 9.562562 9.697205 
9.600123 \9.9625c7 || 9.637610 | 
9.600409 [9.96245 || 9.627956 
9.6c07co0'9 9£2398 | 9.634392 


10.3£3426 
0.363081 
10.362735 1: 
10.362359 
10.3920 4 
0.351693 


Co-ſire | Sine \*Co-Tang Tangent. | M. 


Degree E6. 


hc. 


, 
| 
F 
; 


S1nc 


 —— Mt On W_—_—— 


9.600700 


| 21 | 9.600990 
| 32 4 9 

33 | 9e-fOr570 
34+ | 9.651860 
35 | | 9.602149 


6 | 9.602435 
7 | 9.602729 
g 
bo 


9.603017 
9.603395 
9-603594 
9.603332 
42 | 9.604190 
9-604457 | 
9.604745 
'45 | 9.6 605032 | 
46 | 9.655319 

47 3.605608 | 
| 9.605892 ; 
9.606179 
mn 9.605455 


9. 9.606750 


'51 


| 56 ' 9.603176 
| F7 | 3.609461 
55 | 9.608745 
59 | 9.609029 
ſs) 9. 609313 


— 


[a Co fine 


Co- ſine 
9-993 962393 | 


Degree 23. 


Tangent 
9. 635 2 3302 


9-952345 | [9. 635647 


9.952258 | 


9.952233; 
9.962178 | 
9.962122 


— — 


J. 962067 
9.962012 
9.951957 
9-961 302 
9.961816 


9.96T7g1 
9.961735 

9.961639 
3 951624 
9.901 961569 


9.961513 
9.95145 

'9- 4b go 
9-96 1346 
EZ 961290 


9.961235 
9.951179 
9.961123 
9.951067 
9.961011 


9.960955 
Qs «950899 
9.960342 
9.960736 
9.950739 


Sine 


| 9.635992 


9.641404 


| 9:641747 


9.5420y1 


9-642 434 


9.642777 
9.643120 
9.643463 
9.643905 
9.644143 
9.644490 
9.644832 
9-645174 
9.645516 
9.645357 


|| Co-Tang 


_— — —— ———— 


Co-Tang. | 
10.361693 30 


19.361353} 29 | 
19.361007, 28 | 
| {»Þ 350662 |2 27] 
r10,360313; 26 |, 
[2.359973|25 | 
15.359629 24 
10,359284 (23 
15,.358949 [22] 
[0.255595 [21 
10.358258| 20 


109,357909 {19 
19.357566|15 
19,357223|17 
10,256930] 16 
10.355537 is 


10.355194] 14 
19.35$352]13 
10.3555SI10112 
0.355168} rT 
15.354325 Fro] 


19.354434| 9 
Io. +354143 | 
10.353801 
IS, 353460 
19.353119 


10.353773 
10,352 433 
10.312097 
I0.351757 | 
lO, 351417 


Tangeat | 


8 
7 
6 
= 
4 
3 
2 
I 
O 
M | 


| 


Degree 66. 


þ.—_——_— 


Degree 24+ 


—_—___— 


My Sine Co-fine |, Tangent | Co-Tang, | 
© 9.659313 9.962 732 | 9. 648533] 10.35 1417 02 
'T 9, 609597 9.950 674 9.648923 | 109.3 51977 $9 
2 | 9.659380 | 9. 36951511 9.649263 10. 39S9737 $3 
3 (9.610163. 9.962561 9.549502 19,252393 57 
4 9.61c446 9.960505 | | 9.619942 [0.33-0$3 oO 
s \9.610729 9.969445 | | 9.650251 [2.359719 55; 
6|9.6ri012 | 9.962392 | | 9.652620 | 194343390 $4 
7 | 9.611294 | 9.960335 || 9-£5$0959 I5,249241 53 
819.611576 | 9.960279 || 9.651297 | 19+3457-3 , $2 
9} 9.6T1558 | 9,960222 || 9.651626 | 10-2433264 | 5I | 
TO19.6121450|9.960165|| 9.651974 pL 5O| 
IT|9.612421| 9.950109 9.29963 347689 | 49] 
| $4 9.612702 3.960052 052552110 3473 247 
13 [9.612953] 9.959995 -p4oh $9110, . 17212 | 47 
14 |9-613264|9.95 9938 9.65332 26 | 10.346674 46 
IS [9-513545 [9.953581 9.653663 | 10. 2346337 [45 
16 9.6148: 51 9.959824 9.654000  19-345999 44 
I7 |9.Ergros | 9.959768 | | 9.554337 , 194345062 , 43 
ry q.Erg3ts 9-959710 || 9.654657 | 10. 3452575 , 42 
1919.61466s [9.959653] 9- 655017 ! 10. 344933 41 
20 1 9.614944 | 9-9595 v6 9.655348 j 10.3 344+ ($2 4Q 
_ 9.615223} 9-953539 | | 9-05 $654 10,3443161 39, 
22 | 9.61550 2 Led hf + 9.656020 , 10.34335- | 35 
23 | 9.615781} 9.959425 9.656356 | 10. 2343643 3T | 
24 [9 6is6050 9.959367 9.056692 ; I0. +3333c8} 39} 
25\9-616338 9.959310! 2.657023 | 10.342972] 35 
26 | 9. 616616 9.959253 4434/04] han 0.342636 3 | 
27 | 9.616394 [9.959195| 9.057695 10.342301 133; 
25 | 5.61717 2 9-959138 | GoO58957 34 | 10.341 966 32 
£9 (3.617452 [9.959050 | | 9.65235 9, 5© 241531 zr| 
32 49+ 517727 and 9.658704 } 10. £341296 30, 
Co-fine | Sine |{Co. Tang, \ Tangent M 


Degree 65. 


-v 


- - ——-——— No 


Sine 


a6T7795 
9.518094 
9.6182$1 
9.6185 58$ 


9.614834 
9.619110 


een <a 


J 6193565 
3.619562 
3.619938 
9.620213 
9.6204%s 


9.920763 


9.621033 
9.921313 


\ 9.62153 
' 9.631861 


— ——— 


9.622135 
, 9.622409 
' 9.622632 
(9. 000 


—— — 


9 623502 


* { 9-623776 


9.6 24047 
9.624319 
9.624531 


Degree 24, 


Co- ſine 1 Tangent 
3-959023(| 9. 658704 
9.933965 || 9.659939 | 
9-253958 || 94659373 | 
9.958850 || 9.639708 | 
3.353792 || 9.660042 
9.955734 | 9. 1.660376 
3:953677 || 9.660710 
3-3 5861g || 9.561043 
9.959561 || 9.661377 
9. +953 593 | 9.661710 
3-953445 || 9:662043 
9s 353387 9.652376 
9.953329 || 3-652709 
9-953271 || 9-653942 
9-958212 || 9.6£3374 
9-958154 | 9.563707 
9.953096 || 9164239 
9.95933 || 9-£64371 
9-957979 || 9654703 
3-95 7921 | | 9.665035 
3-957 862 || 9.655366 
9.957304 || 9.665697 
9957745 || 9566029 
3+957657 || 9-666360 
9.95 7628 || 9.£66691 
3957579 || 9+ -667021 
94957511 || 9.66, 353 
9.957452 || 9.667632 
9.957393 || 9.668012 
9.957334 || 3655343 
9.957276 || 9.648672 
Sine || Co Tong. 


Degree 65. 


Co-Tang. 


10. 341296 39 


I9, 340926, 29 
10,3 40627 
| 10, 3490292 
r0.25v98 2 
10.339624 


197.339290 , 


19,339957 
19.333623 


| 


19.339 290 ' 


19.337956 


[9.337623 | 


10,3372 Il, 
Iv, 335953 
10,236625 


£0.336293 | 


—_— —— — 


17 
15 


'S; 


19.33599r | 
19.335629) 13 


I0.335297 
I0.334965$ 


I 3.334624 | Iv 


[5.334392 
10,333971I 
10.33 3040 
[9.333309 


[0.332979 


[0.332645 
109.332318 
vo, 331957 


| 
| 


[ 


19.331657 | 


[0.331327 


| 
| 
' 


9 
s 
7 
6 
3 
4 
3 
2 


T 
») 


Tangent / M 


— u— 


_ —  — — —— 
4» 13 as +») 


— — - 


ona olnne ett = 


ng WS Q 


| 


— —__——_— 


Degree 25. 

Sine |\ Co-fime || Tangent | Go-Tang, _ 
9525948 9.95726 | 9.563672 [0.331327 60 

9.626219 | 0.957217 | | 9-669902 | 10, 339993 5 | 
: 626490 | 9.957158] | 9+ 669332 | 10.3 30658 58 
9.626760 | | 9.957099 || 9.669561 | 10.335339 I7 
3:627030 | 9.957242 | | 9.659990 | 10.330099 56 

94627300 | 9.95693r || 9672320 10.329650 55 
9. 627570 y. 956922 | | 9.679649 | 10.329351 54 
9. 627849 '9 99656: | | 9.679977 | 10.329022 $53 
9:6:9rog 9.955303 | | 9:671395 | 10.3 28694 | 52 
9.628373 -9-956744 444 24 bo 23365 51k 
9.624647 9-956584 || 9:07 67190 100328037 ' $0 
94628916 | 9-955&25 || 9- 672291 | t0.327609 ' 43 | 
9.629184 | 9.956565 || 9.672619 1 [0.327361 | 43 
9.629453 9956590 9.672947 | 194327053 , 47 \ 

9.629721 \9-9564;6 || 9673274 | 10.32E725 | 46 | 
- 62 29959 9.956387 9.673603 9, 326393 45 
9.030257 9.956327 || 9-£7 3929 10.3260 70 \ 4] \ 
9.6305 24 ' 9-956267 || $-674259 | 10.325743 
9.630792 i 9956208 || 9.674534 [10.325416 + | 
9.631059 |9-956148 |, 9.6749ro | 10.32503g | 41 | 
9.53 9.631326 ' 9.956088 || 9.675237 [10.324763 | 40 
9.631592 | 9-956029 || 9-675 564 | 19.324436 | 39 
9.531559 | 9:95 5969 || 9-£75890 | 10.324110 | 38 p 
9.632125 , 9-955909 | 9+5676216 | 104323753 | 37 
G.632392 ' 9-955849 || 9-670543 | 1043234571 36 | + 
9.632957 | 9:955789 || 9: nnd 10.323131| 35 ” VS 
9.632923 | 3+955739 | 9-677194 | 10.3225053 | 34 a 
(9-6237g 9.455669 | 09.677$20 10.222 430 33 
' 9.633454 j 9955693 9 9.677845 | 10.322154 | 32 X 
9.653719 9.9555 « 9.678171 | 10.321929] 31 
© \ 96+ 2954 9.955495 5 | 9:£73496 IG.37 1504 32 | 
1'C Co- fine Sine | Co-Tang | Tangent \ M 


|, 


Degree 64. 


| 


$4 


4 


Degree 25. 


Sine | Co-fmne | [Ln Co-Tang, 
9.633994 | 9+995435 | [9:575 96 | 104321504 
9.634249 | 9-955423 } | 9.9785 21 | 10.32rr7g 
9.634514 |'9+955367 || 9.679146 | 10.320854 
9.634778 | 9.955307 || 9:67947r | 10.220529 

34 | 9.535c42 9.955246 [| 9579795 | 12.320205 
F [9-635306 9-955 256 | 9.68010 | 10:319595 
9.635570 {9-955125 | | 9.680444 | 10.319556 

7 | 9.635523 [9-95 5065 | | 9.680768 | 19.319232 
” 19.63 26097 | 9.955004 | | 9.681092 | 10.318908 

; $9.636360 | 9. 952944 | | 9:-56814r6 | 10.318584 
> 9.636623 '9. 954853 9-661 740 I0.315260 
; ( | 9.636835 [9. 954923 9.682063 | 19.317937 
;z [9.637148 } 9.954762 5.652386 | 10.3x7613 
h (banens [Rogers r| 9.682710 | 9.317290 

9.637673 , 9.954640 | | 9.683033 , 10.315957 
* \9:6,7935 19-954 954579 xzdkt., 
* |9.638197 9. 2954518 | 9.633678 [1 0,31E321 
| 9-638453 | 9.954457 | | 9054001 | I0.315999 ; 

{+ [9.638720 9.954396 | | 9-534324 | 19.315676 
) | 9-635g8r | $.954335 | |9-634646 | 19.3153 34 
; | 9- 659242 i 9. 9542 4274 | | 3.624968 I0.315032 
EEE 3 9.954213 | | 9.685290 | 10.314710 
9.£39764 9.954152 | | 9:6856512 | 10.314358 

' 9. 640024 9.954095 | | 9.685934 | 19.314066 

' 9-640254 9954029 | | 9.536255 | 10313745 

| 9+649544 9-95 4968 | 9.686577 | [0.313423 
-: |9642804 94953906 || 9.656898 | I0.313702 
7 9.641064 | 9.953345 || 9.657219 154312781 
[9.641323 9+95 3753 ; 4544 + 9 bang oe 

) '9.641553 | 9.953722, | 9.657861 [.10,312135 
0.641842 | 9.953560 heenonnd 15,311813 
Co-ſine | Sine | \Co.Tang\ Tangent, 


Degree G4. 


| 


F 


, 


(2) 
I 
2 
3 
! $& 
5 
6 
7 


M 


a 
| 6 9.6 


5 
J 


30 


[rr 


S1nc 


9.641842 
9.642151 
9.542360 
9.642618 
9,642576 
243 135 


42392 
9.643550 
9.643995 
9.644155 
9.644423 


.  — -—— 


9, d.64 1680 


12 9.644935 
73 
14 9.645149 


| 
| 


Is 
TG 


17 
'$ 


9.645193 


3. 645726 


9, 5459652 
$.£45215 
9.546472 


| 19 9.646729 


120 
tel 


4 
j 
' 


Pa 21 


% 
4 & 


26 
ad. 


9 


9.646954 


9.647239 
9.047494 


9.645512 


9.645766 | 
| 9, 645c g0 


9.243274 «3 
9,049F47 


or Co-jine | 


—_ —— 


Degree 26. 


' 19.3095705 
' 10,.306383 
| 15. 306079 


| 10.30542 4 


Co- -0-ſine = = 
J. 953660 2.683192 
3-953593 || 9.638502 
3-953537 || 9.633823 
3-9: 3475 || 9.689143 
3-953413 || 9-5389493 
9.953351 || 3.539733 
3+353290 | 9.699103 
9.953225 || 9-699423 
9-95 3166 | | 9.6997 42 | 
9.95 3104 3.691063 | 
9.95 3042 9-691 381 | 
9.952930 3.591700 
3-952917 | | 9.692019 
3.952355 9.692338 \ 
9.352793 | 9.692656 
9.952731 | 9.£92975 
9.952669] 9.693293 
9.953626 | 9.693612 
9.952544 | 9.693930 
9.952431 | 9.694248 
9-952419] 9.694566 
3-95235%9 | 9.69,893 
+9 522GA & 33201 
9.95:231, 9.595515 
9.952165| 9.695335 
9-952Io05 |. 9.696153 
9.952012 9.695470 
3.9519 9.6957 36 
9.951917 G.697193 
9.951854 9.+ > 7 420 
9.951741] 9 697739 
SIC  Co-Tang. 
De <gr ce 36, 


OO O——O— 


| 10.30989 7 


CoTang 

— 
[0.301SrS 
——— 
9.311493 
10.311177 
109.3105857 
10,310537 
I0.310217 


I0.20 9577 
10.3909256 
10,20993 8 
0,3 T0.35619 


0.39 27343 
I'0, «#37325 


I9.395752 


T0.395F117 
12.394793 
I0.304492 
I5.324164 
[0.303347 


0.323539 
[0.303213 | 


[0.302897 | 


19,222599 | 


I0,222264 


Tangent 


———=—o tcp — —- = — JA OO oO 


M 


5. Tangent | Mi| 
| 


A A 
ks | n 


- 


Aa A w WH = bo 


| _ 
_ —_ m—__——c  -.  ——_ -—_ 


ik. ko 4a — 4a 


m _ — —— — 


iO | w w ww ww uw 
ay WO 


CO — 


—_—_ 


Degree 26. 


UW 


by) 
ww WW VI VI VI 


43» 


Ls A4 


db” 
AJ * 


—— 


a — — —  _—  ——__—— _—— —— @<——— > —__ —— 
_— 


GT" wy WW 5 FS 


Tangent | Co- Tang. 


Wks | Co /ine 


_ — — — — OD ——_—— 


Degree 63. 


——— 


x 


Sine | Co-frne 
| | pe 
9.649527 [9.951791 | [9.£97738 | 10.302264 
9.649751 | 9.951725 | |9.£95052 | 19.301947 
9.650034 [9.951665 | | 9.693363, 19.30I631 
9.5502 37 | 9.951652 | | 9.693685 | 10.301315 
9.65519] 9.951539 | 9+699 20I | 19.350993 
9.650793 | 9.951476 | 9 69931} 10.300654 
9.651044 I. 31412 2.6932 32 15.390353 
9.651295 | 9.951349 | 9-6993947 | 10.3900g 2 
9.651548 | 9.951286 | 9.720263 | 19.29977 
g.65I890 | 9.951222 || 9.79957S| 19.299423 
9.652052 | 9.951159 | 9.72<893 | 19.299107 
9.652303 | 9.951995 || 9-701293| 10.203792 
9.652555 | 9-951032 | 9-79I522 9.295477 
9.65206 | 9.950968 || 9 791537 | 10.293 163 
9.653057 | 9-95-9233 || 9-792152 | 10.237%43 
9.653367 | 9.95-841 !| 9-7:2466 | 10.297534 
9.653555 —— 702730; 10.:97213 
9.653505 | $.950714 || 3+723295 | 12+2969095S | 
3-554059 | 9-9392659 | | 9-793 409 I0,296591 
9.6543cg | 9.955556 ]| 9.7037-2 [9.256277 
9 654558 | 9.950522 [| 9.70402C| 10.295 36 $ 
— y ——_ ER "ER 8 
9.654 05 9.9 52455 | Y+7<4359 [0.235650 | 
9.655057 | 9:959394 |, 9+794£63 | 19.295337 | 
9.655307 | 9-959332 || 94724975 | 19.2)3923 
9.655559 | $9-950206 || 9-795299 | ID.cYy 1710 
9.655Yo5 | 9.952202 | 9.795693 | 10.234397 | 
<6  9:655053 | 99952138 ,| 9-72J915 | 19-234254 | 
| 7 | 9.656302 9.952074 | $+-72622» | 10.29377T 
53 | 9.656550 | 9.952909, | 9.70651 10,293459 | 
9 | 9-655 /93 | 9949345 || 9.706833 19.2931.46 
| 60 | 9+256447 | 9.94955 | F.7 7166 19.2920 34 
Since | | Co-7ang | Tangcnr, 


Ww +5 { 
w RAWuw EOrO; 


2 2 t 


| 


24 


C0) 4 —_ ww Ow «WS | 


UG A ACA A AG Oe 


W—_— 


_— 


Degree 27. 


16 9.660991 
19 {9.661236 
8 | 9.651491 
19 | 9.661726 
29 | 9.66 1979 


21 | 9.66221 4 


122 | 9.662457 
| 23 | 9.662702 
24| 9.662947 | 
125 | 9.663190 | 
126 | 9.003433 
27| 9.053677 
425 9.663920 | 
29 [9664164 
30 Je. 66 +1065 | 


| Co- fine 


- — — - - —__— 


——— ———— 


| 
| 
' 9.345760 | 
| 


| 

M|j Sine Co- ſine 

| © | 9.65704 7 9.949550 
rt | 9.657295 . 9.349516 
2 | 9.657542 9.343752 
3\ 9.657790 9.549657 
4 | 9.558037 | 9.949623 | 
5 | 9 659234 9491959); 
6 | 9.65353r | 9.91949} | 
7 | 9.658777 9.949429 
8 | 9.659074 | 9.949364 
9 | 9.659271 9.949300! 
ro | y-6+g517 | 9.949235 | 
It | 9-059763 | 9:945174 
12 | 9.6£ 0029 9.949105 | 
13 | 9.680255 | 9.943 -4« | 
14 | 9-6605c0 | 9.948976 
15 | 9.660746 9.94*g10| 


J + J-t 5 54 5 


9.945775 | 
9.945659 
9.045 SS14 


| 9-947995 | 


Sine | 


| CEVCe 62. 


Tangent , Co-Tang 
J-7 ©7166 | 10.2978 34 | 6c 
9.707473 | 10.29235231 5 
9-707790 19.392310 | 5 
9.705102 10.291597} 5 
9.78414 | I-.29I586; 54 
9.728726 | ID.2ZI2Z74] 55 
9.709037 | 19.290562 | 5g 
9-709349 1 19.29D651] 5: 
9.799660 | 10.2995340| 5 
G.TOQGI7T 10.2900] $ 
9.7 [C252 hs. mod F 
9.710593] 19 23910 | 4 
g-JTogog] Io :$99g6 | g* 
| 9-7 TI214 | 10 285755 } 47 
| 9-7T1825 [0.282475 | g 
E 7I1* 3% [0.258164 4 
[| 9.712146 | 19.2373%54 ) | 
9.712455 I2.287544 | 4: 
9.7 1276+ | 10.297: 34 1 4: 
9.7 I $070} 10.2592 14} 91 
| 9.713 2% [0.236614] ; 
[9713095 19.256305] 34 
|  7I4 OF } 19.2-$31F1 35 
(| Y-7T43T0.1] 1002559: 6 | 37 
ito ahe I5.2$58376] 2c 
19.714 31 «85 SS 
| 9.7152.,1 | Ic.284758 
9.7I5Ss 10.2544:9} 
9-7 IS 5 SY] ICon5 iy 
1 9.7I61C8 | 10.28%3532 
0.7I9177 | 19.2535: 3 
Co-{ang } Tangem | 


Degree 27. 


A www wt wh Ah 


WW GOjus w 


\C 


On 


VA 


—O— 


| 
| 


—_—_ 


—_— —— 


- 
®, 
———oe— 


t2 £e9 
WNW 


[ Tr? rt) 02 
Y — to Ws + } 1 ASI 


ww WH 0H 


7 


9 


Lo as ——— * hn | os | 


Sine | Co-fine | Tangent | Co- lang.) 
9.664406 | 9.947929  [9.7I5..77 | 10.253523 
9.654545 | 9.947863 | [9.716755 | 10.283215 
9664891 [9.947797 | [9717093 , I0.252907 
9.665133 [9-947731 | 9.717491 | 19.252595 
9.565275 | 9.9475G5 , 19.7 7799 nr rs, 
9.665617 | 9.947599 | 9.715017 | Lo 2519; 
9.65 95 5 55s | 9.247533 19.71 4;25'! 12.231675 
9.565195 9.947457 | 9.718533 {2.23 1367 
3.656341 9.947401 | 9.715 5+ | [0,2531050 
9.566 ;%3 9.947335 [19 719246 I2,250752 
9.666424 | 9.947269 | 9.719555 | 1 2280445 
EE av tet £.4.2.Þ Phitacis » © 
9.667065 9.947 223 | 9-719 6:2| 19.280138 
9667305 [9.947136 , | 9-72216 | 10.279831 
2.667546 9. 947079 | 9.722479 | 19.3835 24 
2.657 786 | 9.947994 | | 9722753 | 19.279217 
YUIEG / 9.946947 & 21059 [2.27590 
| 9.66% 2 ) J:.946571 | B+721T395 [0.273604 
9.665526 | 9.94680, || 3.721702 | 19.27523g 
9-562 746 | 9.946738 || 9.722005] [0.277991 
9.065956 [| 9.945671 || 9.722315 10.277685 
9 659525 9.946601: 9.722621 124277379 
9.66944 | 9-94%537 | 9.722927 | [9.277073 | 
9.669703 | 9946471 |, 9.723232 | 19.2 76758 
9.659342 | 9-945 404-'| 9.723538 | 10.27Cg62 
9.670181 | 9946337 || 9.723543 | 10,.276156 
9.570419 9.946279 | 9724149 19,27555l 
9.670657 | 9-946293 | 94724454 [0.275546 
9.670856 | 9-946136 | 9.924759 |10.275240| 
9.671174 i 9.946269 | 9-735065 10.27.4935 
9.£71372 | 9.946002 | 9.725349 | 10,27 4632 
9.6716c9 9.946935 | 9.725671 | 19.27 4326 

Co /ine vINC | Co-7ang | Tangent, | M 


—  -— _—_—  _—_———— 


WI—_—— ——"” — — - — 


Degrec $64. 


WO — — 


(3 2 
- 


— Rm mae = ws 


EO” 


2 —— ——— -_ 


JN IE 


Y COST 


—_—— I r-o- a. + Ma —<—_—_ 


— 


———_—_—_ 


Degree 28. 


o oy alas w » 


o 


21 


25 
'] 24 


126 
27 
28 
[2g 
3o 


lolE 


Sine 
9.671609 


T 9.671847 
4 


9.6720 

9.672321 
9.672558 
9.672795 
9.673032 
9.673268 
9.673505 
9.673741 
9673977 
9.674213 
9-674448 
9.674634 
9.674919 


| 2s 


9.676323 
| 9.676592 


22 | 9.676756 
| 9.677030 


9.677264 
9-677497 
| 9.677731 
(9.677964 
|9.6738197 
J.678430 
9.678663 


C#-fine 


| 


Co-ſine 
9.945935 


9.945868 
9.94 5 $00 
9-945733 
9-94 5666 
9.945599 


94945531 
3-945463 
9.945396 
9.945328 
9945261 
9.945193 
9.945I25 
9,1 45058 
9.944999 
9.944922 
9.94455 4 
9.944736 
9.944715 
9-944550 
94944552 
9.944514 
9.944 446 
9.944377 
9.944399 
9:944241 
9.944173 
9+944104 
$-944215 
9.943957 
9.943595 
Sine 


Tangent 
9+ 725674 
9.723979 


1] 9.726284 


0.726588 
9.726892 
9.727197 
9+777501I 
9.727305 
9.728109 
9.723412 
9.725716 
9.729020 
3.729323 
9.729626 
9.729929 
9.7395232 


9-730935 
9.730838 
9.731141 
9.731443 
9.731746 
9.732049 
9.732351 
9.732053 
9.732355 
9.733257 


9+7335$S/ 
9-7338Co 
9.734162 
947 34463 
9.734764 


-—- -- — 


| Co-Tang 


| Co- Tang. 


I0,.27402T 
0.273316 

I0.,273412 
10.273107 
I0.272803 


10.270374 
I9.270070 


0.269464 
0.269162 
I0.:6 3859 
I0.26:556 
I0.263354 
I0,267952 
[0.267649 
10,297 347 
9.267045 
I0,2C67 13 


[2.26441 
19.266! 49 
I 2265835 
10,2655 37 
I0.2652356 


Tangent | 


0.274326 


10.272499 | 
I0.272195| 53 | 
10.2718g1 | 52 
IO0.27I1557 | 
I0.271234 
I0.270980 | 
10.270677 * 
47 


19:279767 , 


Degree 61. 


$3 | 
” 


St 
50! 


49 | 
43 


46 


Degree 28. 


— 


M| Sine | Co-ſine || Tangent | Co-Tang. 
9.978663 | 9-94399 | | 9:734764 10.1755236 
9.693895 [9-943$39 || 9-735666 | 0.264934 
9.679128 | 9494376 t || 9-735362 | 10.364633 
9.679360 |9:943694 || 9.725668 | I0.264332 
9.679592 | 9+943624 || 9-735955 | [0.264031 
| 9.679824 9+943555 9.736269 | 10.263731 
| 9.680056 | 9.943456 9.7365 70 | 10.263430 
9,680:83| 9-943417 | | 9-736579 | 10.263r30 
9.680519 | 9:943348 | | 9.737171 |10.262829 
9.685750 | 9-943279 | | 9737471 |10.262529 
9.680982 | 9:943210 | |9:7377/1 [10262229 
9.681213 | 9.943141 | | 9.733071 |10.2619:9 
9.631443 | 9-943071 9.733371 |10.261629 
9.681674 9-943003 || 9.738671 |[10.261329 
9.68 1904 | 9:942933 | | 9-738971 0.261029 
9.682135 | 9:942864" | 9.739271 |10.-260729 
9.6g2365 209799 | 9.739570 |I0.260430 
9.682595 | 9-942725 | |9-739370 |10.260130 
9.682825 |9-942656 (|9.740169 |I0.259831 
9.683055 9.042509 | 9.742468 |10.259532 
2.633254 (9:942517 | 1 9:749767 [10:259233 
9.683514 |9-942445 | | 9.741066 |10.258934 9 
9.613743" 9-942378 | | 9.741365 |10.25863 5 
9.683972 '9-9420c8 | | 9.741664 |19.253336| 7 
9.68$420r [9-942239| | 9.741962 |10.358038] 6 
[2:624450 9:942169 | [9.732261 I9.2537739] $ 
9.684658 |9-942099 | {9.742559 [19.257441| gf 
3.684887 | 9-942029 | | $.7.,2:58 | 10-257142] 3þ 
9.685115 | 9.941059 | | 9.743156 | 10.256844\| 2| 
9.685343 | 9:941889 | | 9.743454 10256546 | I 
9.685571 9.941519 | 9.743751 10.256248} © 
Co-fine | Sine || Co-Tang | Tangent [MF 

Degree Gt. 


— — 


G 3 


Sent... Sh. Bt... Lt. FY 


Degree 29. 
| Sine | Co- ſine | Tangent Co- Tang 
"o 9.68557: | 9.9415! 9 || 9:74375: | 19:256245 | 0 
CY 9.6557-5 3.541749} | 9-744050 | 19-25595go0 159 
| 2 9.686027 | 9-941679 [| 9744348 | 19-255652 | 53 
3. 9-6546254 | 9-941609]| 9:7 44545 | 19-2 $5355 | 57 
4 | 9.6t 6492] 9941539 || 9744943 | 19255057 | 56 
5 | 9.686709] 3-941468 || 9-745240 [19-254760| x5 
1 6 9.686526 19-941395 || 9-745538 [19.254462| 55 
7 | 9.627163 |9-941328 || 9745835 | I10-254165 | 53 
s | 9.687359 [9-941257 |] 9-745132 | 10.25 3869 | 52 
9 (9.637616 | 9-941187 ||] 9+746429 [£0e253571 | 51 
Io | 9.657842 9341116 9.746726! ro, 2233274] 50 
It | 9.658069 | 9.941046 [| 9747023 [19.252977 | 49 
r2 | 9.68855 | 5 9.940975 || 9-74731g]19-252680 | 43 
13 | 9.688 522 | 9.442905 || 9+747616 | 19:252384 [47 
| 4 | 9-684 747 9.940534 || 9747912 [0.252087 46 
Is 9.638972 | 9-940763 9.748209 | I10.25I791 | 45 
76| 9.659198 | 9494-653 || 9-74850s | 19-251495| 44 
17 | $.6£9421 } 9+940622 9-748501 | [0.251199 | 43 
18 | 9.689648 | 9.9405 51 || 94749997 | 10-250902 | 42 
19| 9.689873 | 9-9404to }| 9:749393 | 12+250697 | 41 
20 9.650098 ; 9-94040g 9.749609 I0,2 50311 | 40 
21 |9.690323 | 9-940336 || 9-749935 | 19-250015| 39 
| 22 | 9.690545 | 9-940267 || 9-7 50281 [40-249719| 38 
23 | 9+690772 | 9-940796 9.750576 |10.249424| 37 
24 | 9.690936 | 9940125 9.7 $0872 | 10.249128 | 36 
25 |9.691220| 9-940053 9.751167 | 10.248833 35 
26 | 9.691444 | 9+939932 || 9751462 | 12.248538 34 
27 | 9.691668 | 9.939911 || 9-751757 | 10:249243 33 
28; \9+691592 9.939840|| 97579521 10,247945 32 
29 9.692115 | 9-9397C8 || 9752347 (10. 247E53 21 
30 9.692339 | 9:939697 9.752642 | 10.247 355 30 
| Co-ſine | Sine Co Tang Tanger M1 
Dcgree 69. 


Degree 29. 


Sme {| Co-ſine Tangent 

2” 9.692339 9.939697 9.7 $2642 
31 | 9.69562 | 9.939625 | | 9.752937 
32 j 9.692735 | 9.939554 | | 94753231 
23 | 9-693008 | 9.939482 | "9.753526 
34 , 9+09323119.9394101] 9.753520 
35 | 9-693453 | 54939379 | {9.754175} 
| 36 | 9-63 3575 | 9.939467 9.754479 | 
' 37 | 9-693 598 | 9.939195 [] 9-754703 
'38 9.694120) PBEDCLES) 9.754997 
| 29] 9694342 | 9-93905 11} $-75$291 
| 40 | 9:694554 | 9:933580[| 9.755534 
! qt | 9: 694786 | 9.935908 1 9. 1.755875 
| g2 | 9-£93007 | 9.933835 || 9-756172 
| g3 | 9:695229 | 9.938763 |] 9.756465 
| 44 | 9:695459 | 9.935691 [1 9.756759 
45 | $:£95671 | 9. -933619 9.757053 
46 9.695392 9.933547 {| 9-757345 
47 | 9-696113 | 9.938475 | 9757538 
43 | 9-596334 , 9:933402. 11 9.75 5931 
9} 9-696554 9» 338330|| 9.753224 
591 | 9.696774 | 9935257 || 9.758517 
'5r} 9 696995 9.938135 9.758310 
| 62 | 9+* 97215 9.933112 [| 9.759102 
| 59 | 94697435 | 9.938040 || 9.759395 
' 54 | 9:697654 | 9.937997 || 9.759687 
| 35 | 9-637374 | 9-937895 |] 9-759979 
56 9.695053 | 9.9378 927522 9.760271 
$7 | 9695313  9+937747 9.760964 
| 58 | 9.698532 | 9.937576 || 9.76856 
59 | 9:69875T ( 9937503 ; | 9/9 1147 
6o | 9.695970 | 9-93753T || 9.761439 
Co- Co-fne | Sine |Co- Tang 


Co-Tang. 


10.247355 
I'7, 
| $*B 
[2.246474 
IO, 
lO, 


I0,.24$591 
10.245297 
19.24 5COZ 
I'9,244799 
I0.244415 


Tangent, 


9.244122 
0.243528 
I0.243$33 
0.243241 


[0.242948 


0.242655 
10,242362 
10.242C69 
19,241776 
10.241433 


10.241190 
10.240898 
I90,240605 
10.240313 
10.240021 


0.239728 
r0.239436 
0,2391.44 
10.233862 
I0.235$61I 


Degree 60, 


p_\ 


Zl ow vw + on — "55351558 cs6l 


G 4 


| Sine 


— 


I 

0 19:09:97 
x | 9.599189 
2 $609407 
3 | 9:639626 
4 9.699444 
[2 
6 
7 
. 
9 


9.70c 062 


9.700250 
9.700495 
9.70C716 
9.7c0933 
to 19.701151 
111 9.701568 
12 9.501555 
13 ; 9.701502 

[9.702019 

9.722236 


16 | 9-702452 
17 | 9.702669 
9.702885 
9.703101 
' 201 9.703317 


| 1 211 9-703539 
| | v2 9. 703745 

j 23 1 97035604 
$ : 24 | 9704179 
| 25 | 9.704395 
26 | 9.704610 
+7 9.704325 
128 9,705040 
29 | 9705254 
$0 | ®.7054609 


— 


= 1 Co fine 


in 


— 


c_ 


_— —— — 


| Degree 3 Os 


Cor ne || | Tangent, Co-Tang 
9.937531 || 9:761439 | 19: 228561 | 60 
0097458 j| 9. C1931 | 10.239269 | 5 
9.937 385 [4 947 762023 | 104237977 | 5 
9.937317 || 9762314 |10.237586 | 57 
9.937: 3% | 9.762406 | 10.237394 | 56 
9.037165 | 9.763857 [0.237103 | 55 
9.937092 || 9 76315) 19,23 36312 54 
g $7<ig 9.763479 10,236321 53 
9.935945 || 5+763770 | 19236230 | 52 
9.936872 9.764061 |[10.235939| Fl 
9-936799 || 9-764352 | 10235648 | 50 
0.936725 9.764643 | 10+235357 | 49 
9.936652 9.764923 10.235067 | 48 
9.936578 || 9-765224 | 19+234776 | 47 
9.936: 05 || 9-7* 5514 [19234436 | 46 
9.93641 || 9:76550s5 765805 [10.234195 | 45 
9.936357 9.756095 T0.23J9g05 | 44 
9.936284 || 9766335 | 10.233615 | 43 
9.936210 || 9-765675| 10.233325 | 42 
9.936136 || 9.7 +6965 | 10,23303F5 [41 
9. 3602 9.757255 |19.232745 | 49 
9.93598 || 9.767545 | 19-232455 | 39 
9.935914 9.767$34 | 19.232166 | 38 
9-93 5840 | 9.7681 24 | 10231676 | 37 
9.935766 || 9.768413 | 10-231587 36 
9.935692 | 9.765703 10,231297 35 
9-535618| 9.76t992 | 10,231c08 | 34 
9.935543 [| 9-769281| 10.239715 | 33 
9.997469 | 9-769579 10,23v430 | 32 
9.935395 {| 9-769%59 | 10.230141 | 3 
9-935 320 9.260148 10.2395 332 32 
$ Sine || Co. on Tangent MM 

n Degree 59. _ Mn wa 


»k»> tach> 3 Ep .T 


Degree 39. 


_— — ——_ 


M | Sine Co-ſine || Tangent | Co-Tang. | 
30 9.705469 9-935 320 9.770140 I +22985 -* 39| 
31 9.705683 9.935446 9.770437 | 10.229363 29 
32 | 9.705897 | 9-935171 || 9.770726 | 10.229274 | 28 
33 9.706112 | 9-93 5097 || 9.771015 | 10.228985 | 27 
34 9.906326 9.935022 || 9.771303 | 0.228697 , 2 
35 | 9.706539 | 9934948 9.771592 | 19.22840$ | 25 | 
236 | 9-706753 9+934873 | 9.771830 | 15,223120 ' 24 
7 | 9796367; 9.934798 | 9.772165 | 10.227832 | 23 
33 | 9-707150 : 9.334723 |; 9.772456 | 10.227$43 | 22 
39 | 9797393 | 9.934649 |} 9-772745 | 1.227253 | 2 
40 | 9:707606 | 94934574 || 9-773033 | 10.226367 , 29 
4l 9.707819 | 94234499 9.773321 10.226679 | 19 
42 | 9:798032 | 9934424 9.773008 | 10.226;91t | 18 
43 | 9+703245 | 9:934349 | 9.773896 | 10,226104 | x5 
44 | 9-708457 | 9-934274 || 9-774184 10.225816 | 16 
45 | 9-708670 | 9934199 !| 9-774471 | 10.225529 15 
46 9.708882 , 9934123 | 9+77475G | 10,229241 | I4 
47 9.709994 | 9:934045 | 9.775246 ' 10.224954 ; 13 
43 | 9-709306 | 9+933973 || 9-775333 | 10.7 24666 | 12 
49 9.7295t5 9.933897 | 9J+7/ 5621 | 10.22.4379 | 'S 
c- | 9.709730 | 9.933322 || 9-775998| 10.22.4092 | ro 
ot \ 9-799541 | 94933747 || 9-7 76195 | 10.223805 | g 
72 | 9.710153 | 9-933671 || 9.776452 | 10.223518| B 
3 | 9-710364 | 9933595 | 9.776768 | 10.223232| 7 
54 | 9-71CS75 9.933520 || 9-777995 | 10.222945$ 6 
$5 | 9.710756 9-932444 | 94777342 I0.222658| g 
56 9.710597 G.933369 | 08777928 T0.232372| "4 
7 | 9.711208 | 9+933293 || 97779105 10,222085F | 2 
65 | 9.711415 | 9-933207 | | 9-778201 | 10,221799 | 2 
59 } 9-711629 | 9+9331I41 | 9.778457 | 10,221513| x 
to ( 9.711839 | 9.933066 \| 9.778774] 10.221226] & 
wy Co- {in | OINC Co-Tang Tangent, | M- 
b Degree 59. 


— — 


CG 5 


ATT 

| |M{ Sine | Co-frre | | Tangent | Co-Tang., _ 
ws 9.711839 9.932566 9.778774 r0.221226 | 6© 
7 | 9.712049 | 9.932950'\.| 9.779060 | 19.220940 | 59! 
| 2 | 9-712259 | 9.932914 | 9.779346 10.220654 Cl 
3 | 9712469 | 9.932833 || 9.779632 | 19. 220368 | 57 

| 4 | 9.712679 | 9.932761 | | 9.779918 | 10.22 co2 | 55 
| 5 9.712859 9.932585 | | 9.780203 | 10. I 
| 6 | 9-71329% | 9:932609 9.780489 rorg5rt| 54] 
| 7 9.713308 | 9.932533 | | 9.78077 5 | 10. -2192 25 | 25 | 
8 | 9.713517 | 9.932457 | | 9.781060 | 10.218940 | 5? 

9 | 9.713726] 9.932380 | | 9.781346 | 10.2186 54 | 5! 

ro | 9-713935 | 9-932 394 || 9.781621 [10.718359 | 12 

11 | 9-714144 | 9:932447 | | 9.781976 | 10218084 | 42 
12 | 9-714352 | 9-9321F5Tr | | 9.782202 | 19.217799 43| 
13 | 9.714561 | 9.932074 | | 9.782486] 10217514 47 
14 | 9-714769 19.931990 | | 9.732971 | 19.21 7229 45] 
15 |9-714977 | 9-931921 | | 9.733056 | 19-2194 4 45) 

+ | 16 55006 9.931845 | | 9.783341 | 10.216659 | 44 
E | 17 | 9-715394 | 9-93176$ || 9.783626 10,216374 | 43 
[18 9.715601 | 9.931691 || 9.78390 | 10.216090 42 
* \1g}9-715809| 9.931914 | | 9.784195 | T0.215505 41 
' [20 | 9-7 16017 | 9.931537 | | 9.754479 | 19-2I5520 —_ 
[21 | 9-716224 | $-931460 | | 9.784764 | 19.215235 | 39 
| 22 9.716431 | 9.931383 | | 9.785049 | 10.214952 35 

L | 23 | 9-716639 | 9.931306| | 9.785332 | 10.214668 37 
24 9.716846 9.931229| | 9.785616 0.214384 3s | 
25 | 9-717053 | 9.93I152|| 9.755900 | 10.214099 35 | 
26 | 9717259 | 9.931079 | | 9.756184 | 19.213816 34 | 
27 | 9.717456 | 9.939998 | | 9.756468 | 10.213532 | 32 | 
= 9.717672 | 9.930920 | | 9.726752 | 10.213249 þ+ 
9.717569 | 9.93084 3 9.787036 | 10.212964 | 3! 

|: 9704s 9.930766 | |9.787319 10,21:681 uf 
in | Co-ftn SINC | |Co.Tang. | Tangent. my 
| Degree 5s. ; | 


_—— 


— —————— - 


—O—  — — — — = 


—— ——— 4; 


Degree 31- 


' Elo wy 


_- 


ain acovlsT 


|M| Sine | Co- ſine ,1| Tangent | Co-Tang, , 
| J© 9.718085 | 9: 930766 | | 9.757319 } I0.2L26817 
31 3.718291 9.930 68% | 9.787603 I0.2123397 
32 | 9.715497 | 9930611 || 94757856 | 10,2121IT4 
32 |9-715703 | 9930533 | | $+75$170 | 10.211830 
34 | 97189929 | 9930456 | | $-798453 | 19.211547 
25 | 9719114 | 9930375 | | 9.755736 | 10.21 1264 
36 | 94719320 | 9+930300 | | 9.75901g| Io.2r0981. 
37 | 94719545 | 94939223 9.759392 | 10.2T0698 
2$ | 9-719730|9-930145 | | 9.759555 0.220468 
39 | 9-719935 | 9939067 9.759868 | 10.21013 
40 | 9720140 | 9929959 9770151 ap +} 
FT 3.7203.45 | 9-929911 || 9-799433 | 0.209566 | 
a2 | 94720549 | 94929533 | | 9790716 | I0.209284 
| 43 | 9:720754 | 9+949755 | | 9-799999 | I9.20g001 
| 44 | 9720958 ( 9+929677 || 9.799281 | 10,209719 
| 35 | 2721162 | 9.929599 || 9-791563 | 19.208436 
| 46 | $+721366 929521 || 9.791846 | 10.20315 4 
47 (972157 wn 24 929442 || 9.792125 | 10.207872 
4 9.720774 | 9.929364 9.792410 | 10.207599 
49 | 9.721975 9.929283 |; 9.792692 | 10.207308 
So | 9.72 2181 | 2: 9.5 29207 | 9.792974 | 10.207024 
<7 | 9722335 | 9+929129 || 94793256 | 10.206744 
| 5% 9.7225+8 | 9929050 || 9.793538 | 10.206462 
! 53 | 9-722791 , 94948972 || 9.793519 | I0.2061%0 
| 5g 9.722994 1 9: $0200y | 9.794 Tor | 10.3205899 
| 55 | 9-723157 | 9-925814 [| 9.79 383 | 10.205627 
Jy: | 9.722400 gs 9.794664 1 a 225236 
| 57 | 9-743603 9.928657 |, 9-794945 | 194205954 
'55 | 9-723505 9.923575 ]' 9.795227 | 10.204773 
59 | 94724097 9.925495], $:795 5058 | 19.204452 
60 | 9724219 | 9920420} 9.795789 [1.204211 
FO | Co-ſine vine |, Co Tang | Tangent. 
| Degree 58. 


LR  & — 


| 


— 


my. 


- * 


—_— 


Degree 57. 


Degree 32. | 
My; Sine | Co- ſine || Tangent | | Co-Tang bo. 
< 3-724210 9.928420 9.795759 'T0,2042T1| 60 
11 9.724412 9.928341 9.796070 |10, «203939] 59 
2 | 9.724614| 9.928262 || 9.796351 bas 203649] 55 y 
3 | 9.724816 [9.928183 || 9.796632 |[10.203368| 57 . 
4 19-725017 | 9.928104 || 9.796913 |10.253087| 56 
5 |$-725219 | 9:525025 [19-797 194 | 10:202806 | 55 
6 [9.725620 | 94927346 || 9797474 |10.202522| 54 | 
7 | 9.725622 | 9.927367 [| 94797755 | 10.202245 | 53 : 
8 | 9.725823 | 94927787 | | 9738036 |10.20196,| 52 
9 | 9.726024 | 9.927708 | | 9.795316 | 10.201684 51, 
ro [9.726225 | 9-927625 9.793596 | 10. 201404 | 50 
11 [9.726426 | 94927549 [| 9-7998577 109-201123| 45 
12 [9.726626 | 9+9274tg || 9.799157 | 19.200$43 | 48 
I3 [9.726827 | 9+927390 9.799437 | 10.205 $63] 47 . 
14 [9.927027 | 9-9273Io || 9.7997T7 | 10, 200283 | 46 
Is [9.727228 9.927231 9.799997 IO, +200003 | 45 
I6 | 9.727428 9-927] 7I51 9.800277 | 10.199723 44 
17 f 9.729628 | 9:927071 || 9.8005; 7 | I0.199443| 43 : 
18 | 9.727825 | 9-926991 || 9.800835 | Io.lggi63 | 42 
I9 | 9.728027 | 9-926911 9.801116 | 10.198884 41 
20 | 9.728227] 9926831 || 9.501396 | 10.193604 | 40 
21 | 9.728427 | 9-926751 || 9.801675 | T0.198325 59 
22 | 728626 |9-92E671 [| 9.Sorgss | 0.198045 | 35 R 
23| 9.728825 Ronrue® | 9.802234 | 10.197766| 37 
24| 9.729024 [9-926511 || 9-802513 |, T0.197487 | 36 
2519729223 | 9926431 | 9.502797 I0.197207} 35 _ 
26 | 9.729422 [9:9:6351|| 9.803072 | 10.196928 | 24 | 
27 | 9729621 | 9926270 || 9.505351 | 10.196649| 33 . 
24 | 9.729820 | 9.926190| | $-803630 | 10.196370| 32 | 
29 9.7300IY 9.920110]. 9 9.803908 IO0,19g609g1 31 
30 [9.730216 [9.926029 [* 9.504187 | IC-I195513| 30 
Co- fine Sine L. ' &s -Tang Tangent on! 


{ n 


— 


Di HERA ZA FI BH... > , £ & A. fa ods do eo Troadboent rotor rm, 


Degree 32+ 

[My Sine Co-ſine [Tangenr| Co-Tang. 

30 [9.730216] 9.926079 9.804157 | 10.195313 | 30 
31 9.739415 | 9+925949 9.304466 | 10.195524 | 59 
22 19.739613 | 9.925868 | | 9.804745 | 0.195255 | 25 
23 | 94739811 [9.925787 9.805023 | 10.194977 | 27 
34 | 94731009 | 9-925757 | ' 9.505302 Io.1946998 | 26 
35 9.7 31206 9.925626 | [ 9.805 5$- 10.194420 |25 
36 | 97314924 | 9:925545 || 9:805559 | 10.194r4r | 24 
27 | 9-731601| 9-925464||9.806137| 10.193563 | 23 
 2$| 9-731799 | 9-925384|| 9.506415 10.19358;5 | 22 
29 | 9-731996| 94925393 || 9.806693 | 10.1932c9 | 21 
| 40 | 9732193 9.925222 9.806971 | 10.192028 | 20 
41 | 94732290 | 94925141 9.807249} 10.19275t [19 
| 42 9.732587 | 9-925060]| 9.807527] 10.192433 | 18 
42 9.732784 | 9-924978]| 9.907805 | 10.192195 | 17 
| 44 9.732980 | 9-924597 || 9.80$0$3 | 10.191917 | 16 
45 | 9:733177 | 9+924816 || 9.805361 | 0.171639 [15 
7s | 9:733373 | 9-924735 || 9.808638 | 10.191362 I, 
47 | 9-733569 | 9+924653 || 9.808915 | 10,191084 [13 
48 | 9:733765 | 9+924572|| 9.809193] 10.190807 | 12 
49 9.733961 | 9.924491 || 9.809471] 10.190529 | r1 
50 | 9:7 34157 | 9-924409 || 9.509748 | 10.190252 [10 
ct | 9:734353 | 9-924328 || 9.810025 | 10.189975 | y 
| 52 9.734548 | 9-924246 || 9.510302 | 10.189697 | 8 
{$3 9.734744 | 9+924164 || 9.810589 | 10.189420 | 5 
54 | 9:734939 9.924083 || 9.510857 | 10.189143 | 6 
55 | 9-735134 | 9+924001 || 9.811134 |10,135866 | 5 
| 9-735330 | 9-923919 || 9.811410, ro.188559 | 4 
57 | 9-735 525 | 94923837 | | 9.311687 | 10.188313 | 3 
58 | 9735719 9+923755 || 9-vIT964| I0.158036 | 2 
5g | 9:735914 [9-923673 || 9.812247 | 10.187759 | 1 
60 | 9+726109 | 9.92359T | | 9.812517 | I0.157483 | © 
1] Co-/ine | Sine Co- Tang | Tangent, M 


.Degree 57, 


lolz 


oO oo ew Nth uw © = 


Sine 
9.736109 
9.736309 
9.736497 
9.73 5692 
9.736386 
9.737080 


9.737274 
9.737457 
9,7 2766r 
9.7 3735gq 
9.735048 


9.738241 
9.735434 
9.733527 
9.738320 
9+.739v013 


0.7392C0CS 
9:7 39298 
9.739590 
0.7297%3 
9.739975$ 
9.740107 
9.740359 
Y+.7405SO 
9.740742 


9.740934 


9.741125 
9.741316 
9.741507 
9.741699 
9.741829 


| Co ſine 


Degree 33, 


Co-fine | Tangent 


— —_— * 


9.923591 | 9.312517 


9.923509 ' 
9.923427 | 
9.923340! 
9.923202 ' 
9.92 3180 


9.923595 
9.923016 
9.922930 


9.922551 | 
9.922763 | 


9.922680 
9.922605 
9.922520 
9.972435 
94922355 


— —— — 


9.922272 | 
9.922189: 
9.922106 
9.922023 | 
9.921949 | 
9.921557 | 


9.921770 
9.921690 
9.921607 
9-G2 [524 
9:92T441 
9.921357 
9.921274 
9.921 190 
9.921100 


> O— 


Sine 


—— 


" Degree 56, 


9:812794 
9.313070 
9.313347 
9.3r3622 


9.31339 | 
Ye SIST7S | 


9.314452 | 
9.8r4729 | 


d,3r $00g 
9.315279 


_— —— ————— 


9.35555 
9.815931 
9.2&tbro7 
9.816382 


9.316658 


9.516933 
9.817209 
9.317494 
9.517759 
9.818535 


9.318310 
9.818585 
9.818860 
9.319125 
9.319410 
9.8 19684 
9.819959 
9.32023} 
9.820565 
9.3207%3 


CO —_— > ——CD———_———— 


Co-Tang. 


100157482 © 


19.187 206 
I0.,186939 
10.1386653 
10.136277 | 
IO.186Ior | 


IodI95824 
10,1855 45 
IO.185272 
I0,154996 ; 
IO0.I84720 


9.134445! 
I9.134169 | 
10,133893 ' 
10,183517 
[0.152347 | 


I0.,1g3066 * 
TOIS2797 
10.132515 
I0.15 29040 
Io.I81965 


Co.Tang. 


lo.181690 
IoISI41S 
IO0.1511.40 
lo.I8>965 
IO, ISvOSYO 


ro.tSc31rs 
[0.180041 
19,1797656 
10,.179492 
[0.I79z17 


| Tangenr 


_—— — = —  — 


— Degree. 33- 


9.742080 
9-74?371 
9.742461 
9.742652 
9.742842 


9+743032 
37 | 9.743223 
39 | 9-743412 
39 | 9:7.43602 


| 40 þ 9» J+ 1437 I 


— 


41 19-743 982 


[42 19-744171 


43 | 9+74436r ; 


| 44 | 9744550 


' 49 


| 59 


Ab 744739 | 
9.744928 
AP 745117 

1 9.745306 

9.745494 

9.745633 | 


= —— —— 


SO | 


— -— 


ST | 9.7 745371 
52 
53 9.746243 


9.746059 


| 54 | 9-746436 [9 
SS | 94746 746624 
56 | 9.746811 
$7] 3746993 
$$ | 9.747187 
3-747374 
60 | 9.747562 


”" fine 


7, 9.922107 


Co- ſine |, (Don 
3 820783 

J-921C23, 9.34105 7 
5.920939 | | 9.321332 
9. 920855 || 9.321606 
9.920972 | | 9.521380 
9-9206 4 9.322154 
9.920604 | | 9. 9.322429 9 
9.920520 | | 9.522703 
9.920436 | 9.322977 
9.932352 | | 9.823250 
9.920268 || 9. 9.823524 
9-9201T34 | | 9.823799 
9.920093 [9.024072 
9.920015 |} 9.524345 
9.919931 | | 9.824619 
9: «99846 9.824892 
9, 4919762 g9e825166 
| 9.919677 | | 9-525439 
94919593 || 9.825713 
EZ 919508 | | 9.825985 
9:919424 || 9.826259 
9.919339 | | 9.826532 
9.91925 4 - 826805 
9.919169 | | 9.827078 
9.919034 | | 9.827351 
9.915999 | | | 9. 827624 
9.918915 || 9.827897 
9-918830}| 9.828170 
9.918744 || 9.828443 
9.915656 || 9.828715 
2776 || peranee? 
Sine | Co-Tang | 


[I0,I75655 


Co-Tang, 
PETE 


r0.178947 
10.,17566 

ro. 19329418 
I0,175120| 2 
10,177346 


TDT77571 
19.177297 
I0.177023 
To.1767391] 2 
I0,176476 


I0,176202 
I0.1739g28 


19.,175391 
10,175108 


0.174834) 
10.174560]13 
10.174287) 
[0.174014 
[0.173741 
[0.173468] 9g 
ro.173195! Y 
19,172922 
I5,172649 
19.172376 


l19,172103 
t0.171830| 
lo.I7I55$ 
[0.171285 | 
IOTL7TOL2 | 


| 
Tangent 


—— 


Degree $6. 


ce Es 


Degree 34. 


, Co- ſine 

94915574 

. 9.9154 89 

| 9+747936 | 9.9849 

| 2743123 | 9.918318 
 9:748310 | 9.918233 
9.745497 | 9.915147 

; 9+748633 | 9.915062 

| $+748850 | 94917976 

: 9.749056 94917591 | 

; 9.7 49242 | 9:91750x 
+7 49429 | 949177109, 
Lb ant G3 AtACIAES 

; 9-7 49615 | 9-917634 | 

I2 | 9.749501 | 9-9175458| 
T3 | 9-749986 , 9-917 462 
I4 | 9-750172 9-917376 
Is 9.750358 9.917299 
I— —— —— — 
I6|9.750543 | 9.917204 
17 9+7$0729 9-.9T7IT5 
IS | 9.750914  9:9!7032 
19 | 9.751099 , 9:g16ggg, 
20 | 9.75I284 | 9.916859 
—  —_C_—_—— — c— 
21 | 9.751469 , 9+316773 ; 
22 9.75I954 | 9+yI6EEZ6 
23 | 9.751838 | 9.916600 | 
24| 9.752023 9.916514! 
25| 9-752207 [9.916427 | 
— EE 
26 | 9.752392 ; 9.9I6240 | 
27 | 9.752576 | 9-916254 | 
Mt; 9.752760 | 9.916167 
29 94752944 | 9.916050 i 
30 "9-753128 | 9.915: 94 

Co-[ine | Sine 


DE 


_ — — —— 


— —_— 


9.3289 57 
GE A es 
9.829260 
9.829532 
| 9-529805 
9-830077 
| 9-830349 
9.530621 
' 9.93093 


1 9.831165 


9-531437 
9.5 3I70 
—— 
9.531098 
9.532; 


. 


9.5246 v6 
9.834967 
9.835235 
9.335529 
9.83578: 
—— — — — 
9.836051 
9-526324 
9536592 
9.326 "6. 
9.23713 ? 
es 


Co-Tang 


Degree 55. 


ny ONE 


| Tangent Co-Tang. 


10.1710t2 
I0.170740 
I9.170468 
IO.l7orgg 
IO.I69923 
Io.169651 
I9.169379 
I5,1691 56 
10.1638 3 

Io.163503 
9.169297 
10.163org 
I9.167747 
10.16747s 
10.167204 
TO,i66932 
— 


10165665 
Io.16635g 
IDoi166c18 
I0.165846 
OI65575 
I9.165304 
T0.155033 
12,164762 
10.164491 
10.1642290 
—— 
[2.103949 
lo.163675 
10.163407 
10.16;3136 
10.162566 


— — — 
Tangent, 


—_— 


17 | 


Elec ous oa wow i #-1$-# 4 *--$- 


| | Degree I 4+ 
M| Sine | Co-ſfine || Tangent | Co-Tang, 
3" 9+7 53125 9.915994 | 9.5 37134 10.126366 
31 | 9.753312 | 9.915507 | 9.837405 10.162595 
32 | 9.753455 | 9-915820 || 9.837675 | 10.162325 
33 | 9753579 | 9+915733 | 9.837945 I0.162054 
34 | 94753862 | 9.915646 || 9.833216] 0.161734 
25 | 9.754046 | 9.915559 || 9.535487 | Ior6rgrg 
36 | 9754229 |9-915472 | | 9.938757 | 0.161243 | 
G 37 | 94754412 [9-915 385 | | 9.5 39027 | 10.1650973 | 
38 | 975459519 915297 9.839397 | 10.160792 | 
| 39 | 9754778 | 9-9152IC 9.439568 | 10.160.432 
| 40 | 9-754960 | 9-915123 9.339835 (0.160162. 
41 | 9-755143 [9-91 5035 || 9:5849108 | 1.159392 
| 2 | 9+7553:5 | 94914948 | | 9.840375 Il 10.153622 
| - }- | 43 [9-755 50% | 94914 60 | | 9.840647 | 10.159352 
| 44 | 9:75 5690 [94914773 | | 9.540917 | 10.159983 
45 |9-7$5872 9.314685 9.841137 | 10.158313 
46 | 9+7 $6054 | 9:914597 || 9-841457 | 10153543 
| 47 | $-756236 | 9-914510 9.841726 | 10.153273 
| 48 | 9:756.418 | 9:914422 || 9.841996 | 10.153004 
| | 49 [9756602 9.914334 || 9:842266 |10.157734 
&c 9.755781 9.914246 9.842535 Io.1574655 
| 51 9.756963 | 9-914155% || 9.842804 | 10.157195 
| | 5z [9787144 9914070 9.843074 | 10156926 
| | 52 | 9+757306] 9-913932 [| 9.843343 | 10.156657 
| | 54 | $+7 57597 9.913594 || 9+343602 | 10.1563%7 
| 2 «5 | 9757685 9.913506 | 9.843832 | 10.156118 
| 56 9.757869 [$.913718 [| 9.844151 | 19.155849 
| | 57 9.753049 | 9.913630 || 9.844429 | I0.155550 
| * 54 | $+759230 | 9.913542 || 9.844659 | 0.055301 
| ;9|9-758411[9.913453 || 9:844958 | 10155047 
g | | 60 | 9-75959t [9.913304 || 9.845227 | ICI $4774 
J + | Co-/ine | Sine I| Co Taxg) Tangent. 
| wh 
E. | Degree $5. 


tt tt. AMA 


M\ 


rr 


— - 


— - — — 


51Qc 
© 9+ 75 5591 


7; | 9.758772 
2\ 9.755952 


”— —— — — — —  - 


9, I 
9.765745 


I3| 9-7509927 
I4| 9.751105 


9.751285 


_-- —— _ 


9.761454 
9.761642 
9.761321 
9.761999 
9.762177 


 - _ — 


21 | 9.762456 
22 | 9.762534 


9.762712 
5.762889 


25|[9.763067 
26 | 9.763245 
27 19.762422 
25 19-763599 
©9 194763777 


9.76 3 Q T4 
Co-ſine 


cn 


2 | 9.912833 


19-912655 


— 


Co- fone | | 
9.913364 | 
9.913276 | 
9.913091 | 
9.913010 | 


9.2129/5 


9.912744 


9,912556 
9.912477 
9.912385 
9.912499 
9.912210 
9.912121 
9.912531 


9.911942 
9.911553 
9:91 F763 
9.911574 
9-911554 
9.911495 
G.g11405 
g9.9TI3105S 
$.GT1226 
9.917136 
9.g9T 1046 
9.910956 
9.910566 
9.910776 
9.910686 


—_—_—_— 


Degree | 35. 


Tangent 


9.845227 
9.545496 


3.545764 
3.846533 
9.846302 
3.3465 7D | 


9.845339 | 
9.547107 
9.347376 
3.847644 
YoB 547913 
9. 848181 r31 
9.*43449 
9->48717 


;To0, 
'I0,15 3957 
IO, 


9.848935 
9.349254 
». $49522 
p.349739 
9.850057 
9.350325 
9.350593 
9.850861 


| Sire 


| 9-85 r128 
| 9:8 51396 
4 851664 


p.851921 
$.852199 
p.55 2466 
| $-852701 
0.853901 


Qu. 


Degree ſ4. 


<y — — —— 
0 ww - —  - - — 


Co-Tang | 


[0.154774 


I0.194504 
154235 


r53695 
[0,1924 29 


I0,153191 
Io.15 2392 
IO,.152624 
IO.152356 
Io.ts 2057 


10.151819 
TOISISFH 
TOo,IS253 
Io15Ho1S 
I0.150746 


IoeI50478 
lOISC215 
I0.14994} 
0.149675 
I0.149457 
TO.I49T39 
I0A 45872 
0.148604 
ro.143336 
I0.143c69 


I0.147301 
10-1475 34 
T0.147 267 
IO, 146999 


IC,146732 


JO 


Tangent 1M 


- OO —C 


— — —— 


— - 


»[=}] 


ww 
uu 


[ 


WU I W y3 w 
A we ow Ww 


wv w 
GO wy 


39 


Degree 35. 


Sine \ Co-ſene , (Tangent, Co- Tang. | 
J 763954 9.91 6,6 9.857764 ro. 146732 pa 
I 9.910536 | | 9.553532 ro 146465 
9.764306 | 9-910506 | | 9.553802 | 19.1 16198 
9.764485 | 9.912415 09400 [0.145930 
9.764662|9-910375 || 9.8 4335 | 10.145664 
9.764338|9 991-235, 3.854603 10.145 397 | 
I 9-910I44 | 9.854570 | 9.145130 
9.765191 | 9-91Ico54 | | $.355137 | 19.144563 
9+705 367 | 9+999953 | | 9-85 5404 | 19-1445 96 
9-765 544 | 9:999873 | | 9-85 5671 | 19-144329 
9.765720 | 9:909782 | | 9.85 5937 | 19:144063 
9.765596 | 9.909691 9.856204 19.1437 
9.766971 9-90 9901 9.856471 | 10-14 352 
9.76147 | 9+929510 | | 9.855737 | 19143263 
9.766423 5 «J0941r9 9.557004 I10,142996 
9.766598 | 9. 9-999328 | [9.357270 | 19:142730 
9.766774 ' 9909237 | [9.857537 | 19-142463 
9+766949 9.909146 9.857303 | I2-I42197 
9-767124 9499905 5 | [9.358069 | 12-141937T 
9.767299 9:90896, | 9.858336 | 79. -t4166g 
9.707474 | 9:908573 ! | 9. 259602 | 10.141395 
9.767649 9: 908781 | 5.853965 | 9.141132 [41132 
9.767824 9« 905690 | 9.359134 T0, T40166 
9.767997. 9.95855G9 9.859400 Io.,140500 
9.765173 9:908503 | 9.859666 | 10.140334 
| 9+ 768345 94908416 || 9.959932 | 10,140268 
4.763522 9.998324 || 9.56org8 | 10,139302 
3.763696 5$ 9999233 | 9.960464 | 10.1395 35 
3.768371 9.908141 || 9.850730 | 10.139270 
9.759045 $.908049 | 9.86-99; | 10.139005 
. 9.769219 9. 907958) 9.561261I 19.138739 
Co-ſene ' Sine | "Co Tang Tangent, 


Degree 54. 


Z|o = wweaſsu ay Y 


—O— 


Degree 36. 


Degrce $33, 


Sine | Co-ſine || Tangent ( Co-Tang., 
9.769219 9.997953 0.861261 10.130737 65 
r | 9-703 392 9.997866 || 9.85915 «7 | 19.135473: 59 
2 | 9.709566 | 9.997774 || 9.861792 | 10.135208 53 
3 \$-769740 | 9-927682 || 9.562053 | 19.137g12 57 F 
4 |9-769913 | 9.997590 9.462323 [10.137677 , 56 
$ | 9.770957 9.907495 || 9.862559 Io,12741T, F5 
6 | 9.770260 9907455 || 9.562354 I0.137146 54 
7 | 9.770433 9.997214 || 9.863119 | 10.136350| 53 
8]9.770606 | 9.907221 || 9,8633%5 | 10.1365rs | 52 L 
91 9.7707791 9.907129 || 9.863650 | 10.136350 | 5T | 
| 10 | 9.77c952 | 9-907027 | | 9.862915 10.136255 | $O 
[T1 9.77I125 | 9.906945 5.864180 | 10.135925| 49 | 
12\9.771295 | 9.906$52 9.864445 | 10135554 | 45 | 
12 |9.771270| 9.996765 | | 9.864710 10.135259 | 47 
14 |9+-7716 43 yer 9.864975 ; 10.135024| 46, 
15 [9271815 [9:2c6574|| 9.865249 | 19:34759 | 45 
j- 9.771957 | 9-9-6452 | | 9.965505 | 10.134495\ 44] | 
17 | 9.772159) 9-9963%g \ 9.865770 ; 10.134230| 43 ' 
18 |9-773331 9.906296 || 9.866035 | 10,133965 | 42 j 
Ic | 9.772503 | 9.906203 || 9.566300 | 10.133700 | 41 | 
20 9.772C75 9-9<Gti1 9.46656 q 110.133436 | 40 
21 | 9-77 2547 G.gOGOLS 9.866829 | LO.133I17T1 39 
22 | 9.773015 |9.9c5v25|| 9.567094 | 10.132906 | 38 
23 9e773190 | 9eyC5 532 9.567358 | 10.132642 137 
24 9-773361 | 9.905735 9.567623 | 10,132377 | 36 
25 9:773533 | 9.905645| 3.$678$7 | 10,132113 3S| 
26 [9.773704 |9-905552| | 9.568152 | 19.131848 | 34 
27 194773975 9-9-5459] | 9.868416 | 10.331584 | 33 | 
28 | 9.774046 [9.905365 | | 9.865689 | 10.131320| 32 =_ 
| 29 19+774217 9-90$272| | 9.858945 | 10,131055 | 3] | 
20 277422 9.905179| | 9.869209 | 10.130791 F 30 | 
| i Co-ſine | Sine | | Co.Tang, Tangent. [M 
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Degree 36. 


Sine ; Co-ſine , Tangent | Co-Tang.| 
: 774? 7 | 9.972179, 9.8592 >9 | 10,130791 
774553 | 9.995085 | | 9.554773 | 10.130527 
1.774899 9-924893 | | 9.3709or | 10.129999 
9.775970  $+994 og | | 9.370265 | 10.12973F5 
775249 | Do 324711 9.470529 | 10.129471T 
C 775410 '9. J>4617 | 9.370793 | 1.123207 
4.775 580 , 9994523 || 9.571057 | 10.128943 
«775752 9+3924429 | | 9.971320 berry = + 
775922 , 9:324335$ 9.371535 | 10, t23415 
77 595 | 9.994341 9.871849 | I9.123151 
4.776259 9.994147 9.872112 12.12788$ 
14776429 , 94994053 | | 9372376 | 19.027624 
$77£595 , 3-923959 | | 9.572649 | I9. r25360 
5.776763 | 9-923 $64 | | 9.572953 | 19.127097 
3-1716927 9-923779 | 9.873167 , 10.1263 3 
777106 | 9+ 993576 | 9.873452 | 19-126570 
777275 | 9.393581 | 19.57369.,4 | 19.126306 
777414 | 99934136 , | 3.573957 | 19-126043 
1.777613 |.9-993392 | | 9.374222 | 19.125730 
7177 761 | 9993298 | 3.874481 | 19.125516 
777950 (9-9 3203 | 9.874747 | es” -- 
77 3119 | | 9.903138 | 9.875010 | 10.124990 
$17 328 v7 | 9-923ZoO1Z 9.875273 | 19.12.4727 
775455 (9992919 ; | 9.875535 | 10124454 
J.7 75643 ' 9-90 2324 J* 275799 | IO0,.124201 
773792 | Ys 4922729 I. 376063 | I0,.123937 
778350 | $-922634 || 9.576320 | I10.123674 
779149 | 949 2539, | 9.576539 | Io.123411 
779295 | $+90244;4 (| 9 876851 | Io,123149 
779463 | 9-992349:i [9.577114 | I0.122585 
o-fine | Sinc Co Tang | Tangent, 
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C0-fine | 


Sine 


9.779462 


94779631 
9.779798 
9.779965 
9.780133 
9.780390 


9.780467 
9.780634 
9.780801 
9.780968 
9.731124 
9.7SI3o01 
9.731467 
9.731694 
9.7b1500 
9.7519%6 
9.752132 
9.782296 
9.782464 
9.732690 
9.752796; 
9.752961 
9.783127 
9.753292 
9.733457} 


| 


9.794118 
9.784252 


Co-/me 
J.9092349 


Degree 37, 


| | Tangent | 


9. 577114 


9.992254 


9.90205} | 
9.99 [967 | 
9.901372 


9.90177 
9.90163r | 


9.991.438 
9.901391 


> > ——  ———— 


ge9CI235 


9.991202 | | 
9.99II05 | 
3.92I010 | 
3.900974 | 


9.793 623! 9. 
9.78; 785: JIE 
9.753953 | 9.39; 


9.455; uW 
9.9.95 


9.784447 9.59945” 


99021581 


9.991535 | 


Sinc 


— — - — 


9.877377 
| 9.877640 
' 9.877993 
19,878 165 


| | 9.878423 


, | 9:375691 
I. «075953 
9.579216 


1 9.879741 
9, 55909093 
9.830265 
9.582529 
9.850790 
9.831552 
cg 
9.5S1314 
9.431576 


| | 9.831839 


9.382101 


Cor Lang 


T0.122585 


TO.122623 
T0,122360 
0, 1229097 
TO,E2153 


| 10.121572 


oem ———_ 


| [0.12139 


TO.I2TO47 


| Io.12078, 


IO.I20527 
TO.1I20275 


[0.119997 
IC119724 
IO.IT947. 
IO,IIG21c 
Io,T18948 


IO.113686 
TO.ITS 424 
To.11316: 
[0.117599 
[9. 17 7637 


7 1172 75 
IO.LI7IT4 
Ic,11635: 
0.116599 


'To.116;2" 


19.116-67 
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2.11580; | 
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Tangent. TK ry 


Deg Irevcoc © 6 
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a= 7 ws ww 


-— —— —— -- 


_ —_— 


= Sine 


7934447 


7984516 
734776 
754941 
T35I05 
785269 


795433 
785597 
2 5791 


-—--» - 


ISEL 


Ca-ſine | 


me 


9.339457 


9.5993 79 
9.899273 
9.593175 
QO. 599075 


Degree 37. 


| 
| 


— 


Tangent 
9.9 $ 19805 
9.555242 


| 


— — ——F* ]. - 


Co- Tavg. | 


| TD.115020 


9.335503 | 


9.5$5755 
9.886026 
9.236288 


9.539399 
9.5955 $4 | 
9.895737 | 
9.593689 | 
9-3 33592 | 
9 | 
| 
| 
| 


9.5953 3 ? 
9.95299 | 
OY. 39 * 22 
9.398104 | 


9.398006 ! | 


«5979-38 | 


9.837310 | 


9.3977 12 
9. )976T4 
«29 'FI6 
Je eel 6th 
OJ « 5. J732 


I 


9,556 
9.358510 
9.337372 
 . 57333 
9.5" ©94 
«557-55 
9.&S$Y8115 
TY 
/ 7 
9, $3528 
9,91*-90 


Y.55916G 


U. 


Co-1ang 
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49 | 
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Degree 52, 


——— TD—_ 7 Aa nceeo_ 


T2.I14758 
TO.I14497 
r2.I14235 
TDO2,TI29 74 | 
[0.,I13712 | 


t>.tizast| 
(0.II3199 | 
TO.ITI124%% 

IC.Ii2 67 
TO.I124906 


OO — 


IGITZI4G 
[9.111854 * 
[OIT1523 | 
I0.ITIi362 
SETLIST 


Lo TIOF7J 
lo.Io315 
I9.112557 
[2,1 197 56 
I0,10993sS 
To2,10927 

Iv.Iaggyol4 


ID,1 P43! 
Io,197192 


Tangent. \ 


—_— 


- — 


On A 


to 3 


>) 0 
) = HH 14 
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md we my «= 7 
AT. * WY 


— 


—— 
CS ne ene m_—— 


on ee alass M = | © *- 


TI 


Sine 


9.739242 | 9-590532 


9.789504 
9.789665 


9.790793 
9.790954 
3-791it5 
9.791275 
9.791436 
Y+791599 
9.791755 


i 9.791917 


17 ' 9.792077 
18 | 9.792237 


t9 
20 


9.792397 


9.792557, 9-5945 46 


"2 | 9.792716 
22 | 9.792576 


<3 
24 
25 


26 


9.793935 
9.733195 
3.793354 
97 23513 
9.793673 
94793932 
9.793391 
9.794i49 
Co-ſtne 


| 


9.896433 
9.896335 
9.396236 
9.396137 
9.396538 | 


9.395939 | 
9.895340 
9.695747 | 
9.895641 
9.895542 


9-595443 | 
9-595 343 
9.595244 
9.895144 
9.935045 
9-834945 | 
9.594346 , 
9.594745 | 
9.394 646 


9.534446 
9.394 344 
9.5 34246 
9.394116 
9.894546 
9-593946 
9.993345 
9.93745 
9-25 3645 
9.593544 


Degree 38. 
| Co-ſine 


Tangent 
9.892810 


| 9.593070 
| 9-89333” 
| 9.893591 
| 9.893351 
[9.894171 


| 9.394371 


| 9.894622 
9.394392 
| 9.595152 
' 9.895412 


| 

'9+595572 
| 9-395932 
| 9.596192 
9.396452 
9.895712 
ge Eg 
9.97231 
9.59749! 
9.597751 
9.bg8010 


| 9893279 
| +$95530 


| | 9.598769 | 
9-5 99049, 
9.599358 
9.595560 , 
s. 39: 27 


I IR 
Ad * 


{ 9+929340 
| +-920695 


Co- Tang, 


I[O,.I07190 


10.196939 
Io,1:6659 
19,705409 
[o,1I1060 19 


[0.105385 


I0,T0552 

IO.T05365 
IO0.logrc8 
Io,.l0484: 
I0,10458 
I0,104325 
I0,164068 
I0.103%Yos 
I0.1935.418 
I0.103255 


I9.103-25 
Io.I02769 
IO.122509g 
[0.192243 
Io,.19199% 
IO.I21730 
IO.ID0i 470 
I OoICI211 
>035I 
10,194.592 
I0.10904 32 
I9.100I72 


lIOs i 


[0.09931 3 | 


I0,0996$ 4 
00.999399 


3C | 
372 


Sine \| Ce-1ang; Tangent, | M 
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Dcgrce 51. 


— —— —- 


- —— — — -—”—— -_— - a 
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S—_— = 


—_ —_— 
Mj| Sine | Ce-ſine | |, Tangent — | 
10| 9.794149 | 9.893548 | [9.900605 12-999395] 20} 
21 | 9794308 | 9.393444 | | 9-900864 [10.099135] 29 
32 | 9-794467 | 9.893343 || 9.90124; Toog8876 | 28 
23 | 9794626 | 9.893243 || 9-901383| 10.098617] 27| 
j + | 9:794784 | 9.893142-|| 9.901642] 10.099358 | 2EÞ 
: 9.794942 9.893047 | 9.9919or | 10.098-99| 25 | 
-3| 9:795tor | 9.892940 '| 9.902160 10.097339| 24 
37 | 9e795259 [9.892839 || 9.902419|-10.097580] 23 | 
2319+795417 | 9.892733 9.992678} 10,09732T| 22þ 
0 | 9:795 $75 | 9.892637 || 9902937 | 19.097062 2, 
» | 94795 733 | 9.892536 || 9.903136 | 19.096803 => 
*|9-73589r | 9.892435 || 9:903455] 19-006544| rg 
9.796049 | 9.392334 || 9.903714 | 19.096235] 1 
| 9+796206 | 9.892233 || 9.903973} 10.096027 | 17 
; | 9-7 96364 | 9.892132 || 9.904232} 19.2995768| 16 
5 9.79652T | 9.592030 || 9.994491 | 10.095509] 15 
16 9.796678 | 9.391929 || 9.994750 | 19.095255 Ts 
47 \9+796836 | 9.891827 || 3.905058 | 19.094991 | r3 
13 | 9:7 96993 9.891726 || 9.905267 10.094733 12 
ig | 9+797150 9.891624 \| 9.905526 0.094474 | 11 
;- | 9-797307 | 9.891522 || 9.905784 | 19.994215 | ro} 
7 | 9.797464 | 9.891421 || 9.996043 | 19.993557 9] 
-2 | 94797621 | 9.591319 |, 9.906302 | 10.093698] 8 
3 | 9797777 | 9-591217 || 9.995560 | 19.033440| 7 
4 | 9-797934 | 9-991I115 || 9.906819 { 10.09318r! 6 
;5 1 9$.7980gT | 9.891013 | 9.997077 | 19.092923} 5 
3 | 9.798247 | 9.890911 || 9.957335 | 10.092664 | "4 
7 | 9-795403 | 9:890809 | 9.907594 | 10.2924c6| 3» 
(3 | 9.793560 | 9.890707 | 9.907852] 1c,092147| 2 
«9 | 9-798716 | 9.690605 | 9.998111 | 10.091889] 1 
00 9.7 $8872 | 9.850503 | | 9.908369 | I0.09163T | © 
Co ſme | Sine | | Co-Tang | Tangent, | M 
g Degree 51. = 


H 


Degree 39. 


—— 


Degree 50. 


al Sine | Co-ſine | Tangent | Co- Tang. | 
_© | 9.795872 9.890503 | | 9-92v369 I0.0 291631 | 60 
t |9.7990283| 9.590400 | | 9.998627 | 10.091373 | 55 
2 9.799184 | 9.5890:98 || 9.909886 [10.2914 | 5 
3 | 9-799239 | 9-*9org5 || 9-y0g9144 | 1.090856 | 57 
4 | 9:799495 | 9890093 || 9.309403 | 19.0995 99 
5 \9-799651 9.839990 | | 9-909609 | 10. 19.090340 | 
6 | 9.799806 | 9.589988 | | 9-909918 | 10, 10,09008r | 4 | 
7 | 9.799961 | 9.589785 || 9.910176 | 0.089823 | - 2 
8 |9.SooIr7 | 9.389652 || 9.910435 | TO.2Syg565 | x 
9 | 9.800272 } 9889579 || 9-910693 | 10.0149307 | 51 
TO | 9.500427 9.389476 9.9toggr [10.05g04g | ; 
IT! 9.800583 9.339374 9.911209 | 19.0887gr | 
13 | 9.&0c9 37 | 9.889271 || 9-911467 IL 14 
13 | 9.800892 | 9.889167 || 9.911724 |19.058275 | {7 
14| 9.801047 | 9.889064 || 9.911982 | 10.c88017 | ,* 
15 | 9.801201 9.888561 {| 3-912240 | 19.087760 | ,5 
16| 9.801356 9.888858 9.912495 | 10.087502| 1 
17|9.801510|g.888755 || 9.912756 | 10.087244 | 4; 
Hannes 9.58%6511| 9.9(3014 | 10.08 6986 | ; : 
| 19| 9.801819 |9.3:854$\| 9.913271| 10.086729| , 
120 | 9.80197 3 | 9.588444 || 9-913529| 10.086471 
21 | 9.802127 9.338341 9.913787 | 10.096213 | x5 
22 | 9.802282 | 9.888237 || 9-y14044| 10.085gs56| 2: 
23 | 9.802435 | 9-388133 || 9-914392 | 10.055638 
24 9.802589 | 9.885030 || 9.914560 | 10.05 5440 : 
25 [9.802743 | 9.357926 9.914517 | 10. O851%3 5 
26 ' 9.802897 | 9.587522 || 9-915075 | 19.084925 ; 5: | 
be g.ho3o5o 9.587715 || 9-91 5332 | 10.934658 
8 +$03204 9.587614 9.915590 | Io.o?4410 2 | 
- 9- 803457 | 9.8875 to || 9-915847 , 10.034153 5 
30, 9.803510 | 9.5874>+1]| 9 916104] 10 083 395 2 
| Co-ane DILIC Co- Tang Tangent \M. 


— wW.Tts ys Y 
warm ww. 7 


Degree 39. 


M| Sine | Co-fine [| Tangent Co-Tang. | 
32 9.803510 9-887 406 9 916104 19.5" 389F wu 
21 | 9.303664 9.887302 9.916362 15593635 [29 
32 | 9.$03$r7 [9.857138 || 9-9166rg | 19,03333r] 25} 
33 | 9.853970 | 9-$87092 || 9.916$76 | 15.583123 | 27 
34 | 9.404123 | 9.886989 || 9.917134 [9,032 365 | 26 
35 9.504276 o.8863834 9.917391 [0.033609] 26 
; 36 | 9.804423 9.386730 (9.917648 15,032352| 24) 
| 37 | 9.504581 | 9.886675 | | 9.3179 5 | 10,.552094 123 
[33 | 9.504734 | 9-3865 71 | | 9.913162 [10,05 1837 | 22 
39 | 9.804856 | 9.835466 | | 9.918420 10.0981530| 21 
40 9.805038 9.886351 9.913677 10,08T:222125 
47 | 9.825191 | 9.386257 9.918934 10,039056 | 19 
42 | 9.805343 [9.836152 | 9-97919 19,>530809 | 13 
43 | 9.805495 9.886047 || 9-9194 (8 [19.080;52| 17, 
44 | 9.505647 | 9.885942 || 9.519705 [10,990295 16] 
45 3-805799 F424 9.91 +962 19,030038{15 
46 | 9.805951 | (9-885732 | 3-920219 |[10,07978r | 14 
47 | 9.806103 |g 885627 | 9.925476 [10.079524 [13 
46 | 9.506254 (9.885521 [| 9.920733 [10.079267|12 
49 | 9.806406 yh 3.920999 [10.079010|I1 
Ln] ies 1 9922347 (te.o79735 1 
51 | 9.895709 ny foes 9.921503 0.0798861"f 9 
' 52 | 9.826560 [9.885100] | 9.921760 |10.978249 
53 | 9.807011 [9.844994 [9-522087 1166779081 2 
54 9.807162 9.8* 43889 | | 9.922274 [15 077786) 2 
55 [9.807313 [9.484743 | [9.922533 [19.977469| sf 
(56 ' 9.807464 9.334677 | 9-922787 [19,077213| 4 
' $7 | 3.907615 [9.844572 | | 9-923044 | 10.5075956| 3 
$$ | 9.807766 [9.884466 | 9.923300 10,076699 | 2 
' $91] 9.807917 9.334360 | | 9-923557 [0.075443 'Y | 
60 9.808067 | 9.584254 9.923513 [0.076186 © 
Co o- ſine | Sine \| Co-Trmg ] Tangeat M}: 
__ Degree 50. v0 


f 


[| 


Degree 40. 


| 
| 
| 
Sine | Co-fine Lim en prune 
© ([9.808067| 9.554254 | 99239873 10.076136 © 
t | 9.808218 | 9.354145 | | 9-924070 | [0.075930 | 59 
2 | 9.308363| 9.884042 | | 9.924327 | 10.075673 58] 
3 |\9.808519| 9.353936 | | 9.924583 ]10.075417] $7 
4 | 9.308669 | 9.933329 | | 9-9248399 0.075160} 56 
' $ 9.808819 | 9.382722 | | 9.925096 [10.074904 } 55 | 
6| 9.308965g 9.383617 | | 9925352 190,074647} 54 
7| 9.309119] 9.853510 } | 9.925605 | 10.074391 | 53 
8| $.3092691 9.853404 | | 9.925565 | 109.074135| 52} 
- $] 9.309419] 9.883297 | | 9.926121] 10,073578 ;r| 
To | 9.8:9569|9.383rg9r | | 9.926373 1 10,073622] $9 
1x | 9.509718 [9.583034 | 9.926534 | 10.073366] 49 
12] 9.809868] 9.832977 | | 9-926390 | 19.073110] 48} 
I3| 9.810017 | 9.352571 | | 9.927147 ( 19.072553] 47 | 
'14 | 9-810166|9.882764 | | 9.927403 | 10.072597 45 | 
rs | 9.38103161]9.582657 | | 9.927659 | 10.072341] 45 
'x6| 9.810455 9-382550 ' 94927915 | 19.072085 | 4 
17 \9.Sro614| 9.882443 Lens nd id 10.071829] 43 
28 | 9.810763 | 9.392336 | 9.928427] 10.071573| 42 
9 | 9.810912 19.682228 | | 9.928633 | 10.071316 | 41 * 
20 9.811c6t, 9.58212r || 9.929940} 10.071069 40 | 
@1| 9-811210| 9.88201} | 9-929196 10.970804 39 | 
22 9.811358 9.881907 9.929452 10.0705 48 33 | 
23|\ 9.311506] 9.5$1799 || 9.929708 10.070:792 | 37 | 
24} 9-811655] 9.581692 | 9929904 [0.070936] 36 | 
25 | 9-811504| 9.531534 | [9.930219 | 10.06978r 5 | 
26] 9.811952| 9.361477 9.930475 | 10.c6g521 | 34 | 
27 9.81210» 9.381369 9.930731 |10.069269 33 i 
2819.$12248 9.88126c | 9.930957 | 10,069013| 32 | 
29 | 9.312296 | 9.581153 | | 9.931243 | 10.968757| 31 * 
_ 9.812544] 9 88rogs 9.931499 lo,.cb8501130 
Co-ſine | Sine Ce-Tang | Tangent. | M 
Degree 49. | 


Degree 40: 

dd! Sine | Co- ſine Th = Co-Tang, ' 

30] 9-$12544 | 9.681045 || 9.931499 | 10.06850T 39 
21 | 9.812692 [9.830939 || $-931755 | 10.068245 29 
2 [9.312340 | 9.850829 Lapaans 10.06793g 28 
32> | 3.812988 |[9.830722]1 9.932266 | 10.067734 27 
2419-81325 pn $.932522 | 10.067473 26 
25 3.313233 | P «2505 [| 9.932778 | 10.c67222 , 25 
26 | 9-$1344019-550397 || 94933033 | 10,066967 24 
27 | 9.512573 9.80289 | | 9.933239 | 10,066711 | 23 
581] 9-$r372519 580180 || 9.933545 | 0.066455 22 
29 | )-81387219-850c72 || 9.933800 | 10.06Ez00 , 21 
4 | 9:314519 | 9-879963 [| 9-934055 | 10.065944 20 
q4s | 9-514166 | 9-879555 || 9-934311 | Io. 065683 , T 
45 [9.514373 9.579746 || 9.931567 x0. 065433 | I 

«3 9.3144Co 9.879637 || 9.934522] 10,c65177 | 17 
44 | 9-5$14607 | 9.579529 | 9.93507E 10,-64922 | 16]! 
45 |9-$14753 [9-379420 [| 9.935333 | 19.064666 | IF | 
46 | $451 4900 | 9.979310 [i 9.935589 [10064411 | rg |\ 
g719-315046 | 9.879202 | 9.935844 [1c.0641567) F3, 
gb 9.515 1934 9-379093 | 9.936100 | 10.063900 | 12 
49 | 9315329} 9-878934 | 9.936355 [10.063645 | IT | 
&o | 9.815485 [9378875 |: ; 9:93 6610 [10.0633$g | 10! 
57 | 9.815631 [9.878766 || 9.936866 | 10063134 wry | 
$19-8r577719 9.978656 [| 9.937121] 0.062879] 8 |: 
5319-85923: 9.878547 | 9-937376| 10.062 be 7 
54 9.816069 087802. 9.937632 1 10.062368 6! 
$59 p:326215 9.878325 | 9.977887 |10.062T13 TC] 
46 | 9.816361 9.878215 9.9351 42 | 10-061858] 4, 
574 9.81650< | 9.978129 | 9.938397 [10.061602 | af 
5>4J 9.816652 | 9.877990 9-935652, r0.061347 | 2f 
$94 9.516737 [9.877890] | 9.93*908] 0.050092 | x{ 
60] 9.81634: FRe| RLILL02, [c.060837 } of 
ena < camp non—s 3 er-po - —— D_— 
| 5 | Co-frme © Sine |, Co-7 Teng \T Tangent. *M} 

Degree 49. | 


"© Ba 


2 oi 4 "—_ 
T S FE 7 
. 6 
by ; 
| W 5 \ 
Pa. 


o cou aliawmveulilt®; 


— 


- 10c 


3.317085 
9.817233 
9.817375 
9.817522 
9.5 1766s 
2.3S17S13 
9.317958 
9.818103 
9.8r8247 
9.818492 


9.818536 
9.818681 
9.818825 


9.819113 
9.815257 


0.819451 
9.519545 


[9.821264 
| 05v. 
| Co-ſone 


2.816047 


9.518969 


9$.$19C29 
$.819522 
9.319976 
9,820II9 
3] 9.820363 
9.$204c6 
9.420549 
—— — 


9.330693 
9, #20836 
9.$82c979 
9821122 


' 


Degree 41. 
Co-ſine \| Tangent | Co-Tang. 
3.877780 9.939163 L0.060837 
9-377670 || 9.939418 |I0.060582 
9.377560 || 9.939679 |10,060327 
9.877450 | | 9.939928 [10.060072 
9.377340 | |9.940183W@©o.0o59816 
9.877230 9-940438 0.059862 
9.577120 || 9.940693 |10,059357 
9877009 | | 9.940948 |T0.059052 
9.876899 | | 9.941203 |10.058797 
9.376739 || 9.941455 | 10.058542 
9.876675 | | 9.941713 | 10.058287 
9.876568 [| 9.941968 | 10.058032 
9.876457 || 9-942223 | 10057777 
9.570347 |] 9-942478 | 10.05752t2 
9.576236 |, 9.942733 | 10.057267 
9.876125 ' 9.942988 | 10.057012 
9-856014 || 9.943243 | 10.056757 
9.875904 |, 9:943458 | I0.c56502 
9.875793 || 9.943752 j 10,056248 
9.875682 | 9:944007 | T0405 5993 
9.875671 | 9.944262 | 10,055738 
9.875459 | 9.944517 10.0554$3 
9.875348 || 9.944771 | 10055229 
9.575237 | 9.945026, I0,.05 4974 
9.875125 || 9.945281T 1 10,0547 19 
9.575004 9.945535 I0.054464 35 
9.374903 || 9-945790 | 10.054210 
9.274791 || 9-946045 | 10.05 3955 
9-374679 || $-9462$9 | 10-053701 
9.574568 || 9946554 | 19.053446 
9$74450 {| 9 946808 | 10.053192 
Sine || Co-Tang. | Tangenr 


Degree 43, 


Sine | 


Co- ſine 


, Tangent | Co-Tang, ' 


y— 


—_— 


III 


Zlomwwslnowals 


30 | 9.821264 9. 74156 | 9.346558 | I 2.053192 | 
31 9.821407 9.09 71307 | Pe DAPOLY | 10.052937 
32 |'9-521555| 9.074210 f! 3.947217 | 10,05 2682 
33 | 9.821692 9.574172 | OS | [2,99242% 
34 9.521815 g.C7. Y Jo 3 4 | T2.0521%3 
25 | 9.821977 9.87: 9 | 9.943081 | 19,051919 
36 | 9-322125 9.872 $+9453+5 | I2,05If64 
37 | 9-322262 9-873672 || 9.94*590 | 10.05 1410 
33 | 9.822454 9.5725 60 9.945844 | Iv.05Irrs6 
39 | 9-£22546 9873417 || 9:949099 | I6.050g0r 
49 | 9522683 9.873335 || 9.949353 | 10.050647 | 
41 | 9.822535 ; 9573223 || 9.949607 10.050393 | 
42 | 9.322972 | 9-573L10 || 9.949862 | 10.050138 
43 | 9.323114 , 9572998 || 9.959116 | 10,049:84 
44 | 9.823255 | 9.872585 9.950370 | 10.049630 
45 9.323397 | 9-872772 || 9.95:625 | 10,049375 
46 | 9:323538 | 9e372659 | 9-250379 | 10249121 
47 | 9-323680 | 9.872546 | 9:95 1233 10.04 8867 
4% } 9923821 | 9.572434 [| 94951358 | 10.048612 
49 | 9323968, $.872321 || 9.951642 | 10.048358 
$0 | 9.524104 | 9.872205 || 9.951896 | 10.048r04 
SI | 9.824245 | 9-37 2094 || 9-952150 | 10.047850 
$2 | 9.324386 | 9.871931 || 9.952404 | 10.047 575 
$3 19-824527 | 9-871%6t || 9.952659 10,047341 
154 19-824667 | 9.871755 [þ9.95291s5 | 10.047387 
{5s 19.8248087] 9.671641 [| 9.953167 10046833 
56 | 9.324949 | 9-b671538 | | 94953421 | 10.046579 
57 | 9-$250go | 9.571414 || 9.953675 | 10.046325 
{ 55 | 9.525230 | 9.87130r [| 9.953929 | 10.046071 
59 | 9.825370 | 9.8711e7-|{ 9.954183 | 10.045817 
bo 9.525511 9.871c of ELD I0.045562 
Co- fine SINE Co-Tang Tangent, 
| Degree 48. 


H 4 


_— — 


I 


Degree 42. 


"= 
| olg.r2ggrr 


uy er —— — -- 


9.52551 
9.825791 
9.825931 
9.826071 
9 826211 


9.526351 


"= 
-+ 2-2 es | a lusw $3 mg 


94527745 
9. £27384 
9.828023 
9.828162 
9.828301 


9.825439 
9.828578 
9.829716 
9.825855 
9.323993 
9.829131 
9.829269 
9.829407 
[9 +$29545 


kJ * 
a 


9.571073 
9.870960 
9.870» 46 
9.370732 


— > — 


9.370390 


9.570275 


9.37161 
9.870047 


0.869818 
9.569704 


9.869539 | 


9.869474 
9.869360 


A 


9.569245 | 


9.££9130 | 
9.56gols 
9+. £63900 | 
9-865755 | 


9.863670 

9.863555 
9.868429 
9.863324 
9.868209 


9.386309 2 
9.867978 
9.567862 


9.867747 
9.867631 


— - —— 


Sine 


3-£69933 


4 Co ſine | 


9.570615, 
9.570504 | 


| 


| 


| 
| 


| 


— 4 ——— 


| Degree 47. 


Tangent 
9-954437 
9.954691 
9-95 4945 
9+955I99 
9.955453 
9-35 5707 
4.955961 
9.956215 


|| 9+956469 


9.956753 
9.955977 


Co-Tang. | 
10,045$62 


19,045308 
I0,.04J0S4 
10.044800 
I10.044546 
10.044292 
10,.044033 
10,043734 
I0,043J31 
19,043276 
10.043023 


9.957231 
9-95745s 
9.957739 
9.957993 
9.958246 


9.958500 
9.953754 
9.95yo00Y 
9.959262 

9.959515 
9.959769 
9.960023 
9.960277 
9.960530 
9.96078 z 
9.961038 
9.961291 
9.961545, 
9.961799, 
9.962052 


Wh 


Co.Tang,' Tangent 


0.042769 
10,042SIs 
IO0,0422f1 
10,042007 
10,0417 753 


IO,O4TFOO 500 | 
I0.C4t246 | 4 


I0.040992 
10,040738 


I0,040385 | 


10.04Cc231 
[0.039977 
10,039723 | 
I0.030469 
10, 03921 r6 


Io, 038963 
10.038708 i 


10,035455 
I10,038201 


10.037947 | 


= - —_— — J<=—__ —- OO _—_—_ 


[45 


j 44! 
: 


© 42 


— - — ——_— — — 


 — ”———o— Gb. oo 


_— > — —— - = - _ 


M— 


h— 


P—=——_ 
b—__— 


Degree 43. 


= 


———R—— 


"7 


Sine - | Co-/ane | Tangent | Co-Tang. 
9.829683 i 9.867631 || 9.962052 I0.037947 | 30 
9.529:21 | 9.3675 Is 9.962306 | I2.027694 29 
9-329959 9-867399 || 9.962560 | 10.037140 | : 
9.830096 9.667253 || 9.962813 I0,037187 | 27 
9.856234 | 9-£67167 || 9.963067 10,536933 j 26 
9.830272 9-367051 [| 9.963320 | 10.036680 ! 25 
——_ — ——  — — — —— — — — — ———— . 
9.830509 9.366935 9.953574 I0,036426 24 
9.830646 9-$6681g [| 9.963827 | 10.036179 23 
9.830734 9.366703 9.96408 I0.035310 2 
9.530921 9.866556 9.954335 | 16.035665 ' 21 
9.531058 9.865470 | 9.954585 | 10.035412 20 
9.831195 9-366353 || 9.964842 I0.035153, 1 
9.331332 , 9:366237 || 9.965095 | 10.034905 , 18 
9.331469, 9.366130 || 9.965348 10.034652 17 
9.931506 | 9-$66024 9,965602 | 10.024398 16 
9.331742 9555587 | 9$.955SS55 I2,034144 I5 
9.831879 9:-395770 | 9.966109, 10. 23339t | 4 
9.832245 9-885553 || 9956362 | 19.033638 | 13 
9.833152 | 9-265 536 j| 9966616 10.033384 | 12 
9.332283 ) 9-£554159 | 9.966859 | 10.033131 | xx 
9.83242 51 9-2965322 || 9-967122  10.032378 | 5 
0.352561 9.885185 9.907376 I9,032624 (9) 
9.332697 | 9.865065 9.907629 19.0323J7I} Y 
9.532833 | 9-864950 || 9.9678%3 | 19,032117 7 
9.432969 | 9364533 || 9-953136| 10.031864| 5 
9.833105 9.464716 9.993389 I0.0316I11} F 
9.333241 ,9-v64598 | g9.yGttg3 10.C3IT357} 4 
9.833376 y.YEgz:0} 9.965495 I0,C31194 y 
9.833512 | 9.804363 || 9.969149 | 10,030851} 2 
9.+33648 | 9:££4240 || 9.969403 | 10.030597| x 
( 9.333753 9.86 4127 (| 9-$69656 I9.030344} © 
| Co- ſine Sine . | Co-Tang Tangent, | M 
Degree 47. 


| 


_ 
CCC Ay LE 


Degree 43» 


M\{ Sine 
© 1 9.823783 
I 9.823919 
2 | 9-834054 
3 | 9-834159 
4 |19+-334324 
ſn 
6 
7 
& 
9 


9.834460 


9.834730 
9.534565 
9+534999 
9.835134 


9.934595 


Co-ſine || Tangent , 


9.864127 || 9-969656 
9:3640To | | 9.959909 
9.863892 || 9.970162 
9.863774 || 9-970415 
9.863656 || 9.970669 
9.863537 | | 9.970922 


9.363419 | | 9.971175 
9.846330 || 9.971428 
9.86 3183|] 9.971682 
9.563064 9.971935 

9.662946 || 9972188 


T0 

11 | 9.835265 
12 \9-835403 
Iz | 9.535538 
I4 9.835572 
x5 | 9.83 5806 
It 
7 
I18 
tg 


9.83 5941 
9.5 36075 
9.834209 
9-836343 
20 | 9.836477 
21 | 9-836611 
22 | 9.836745 
23 | 9-836878 
24 | 9:837012 
25|9.837146 


26 | 9-837279 
27 | 9+837412 
28 | 9-837546 
29 19837679 
30 9-8 8278312}9 


' Co- ſine 


9.862827 | | 9.972441 
9.862709 || 9-972694 
9.862590 | | 9.972948 
9.462471| | 9-973201 
9.862353|| 9-973454 

9.802234 | | 9-973707 
4 862115|| 9.973960 
9.861996 | | 9.974213 
9.861877 || 9-97 4465 
9-861757 9:974719 

9.861638 9.974973 
[9.861519 9.975326 
9.861399 | | 9-97 5479 


Frey 9.975732 


9.861161 |1 9.975985 


9.861041 || 9.936238 
9.860921 | [9.976491 
9.868802 | | 9.976744 
9.860682 | | 9.976997 
9.560562 ||9.977250 


| Sine ||Co.Tang. 


Co-Tang, 
10.030244 


10,030091 
10.,029838 
19,029584 
10,029331 
0.029078 


10.028825 
I0,.0253572 
To.c2592rs 
I0,028065 
10.027812 


10.027559 
10,027326 
I0.927053 


10.026799 | 4 


I0.026546 


10.,.026293 
10,026040 
I0,025737 
0.025533 
I0.,025280 


I0,02 SO2T7 


I0.024774 | 3 


Io.024521 
I0,0242E8 
I0,024015 


19,023762 
I0,023509g 
10.023256 
IQ.02300} 
10.022750 


Tangent. 


Degree, 46, 


Is[=| | 


Sine 


9.86 33 344 
9.835477 
9.833609 
9.535742 
9.338375 
9.839007 
9.339140 
9.839272 
9.839404 
9.839536 
9.839668 
9.+39800 
9.539932 
9.840064 
9.840156 
9.840328 
9.340459 
9.840591 
9.540722 
9.840854 
9.840985 
9.841116 
9.841247 
9.841375 
9.841599 
9.841640 
9.442771 

Co-ſine 


"Degree 43, 


—— 


Co-ſine | Tangent | Co-Tang. 
9.860562 9-977250 10.022750 
9.360.422 9.977503|10.022497 
9.562322|| 9.977756 |10.022244 
g-b60202 || 9.978009 | 1c.021991 
9.860052 | ' 9.975262 | 10.021735 
2+559962 | [9.978515 | I0,0214b 5 
9.559542 j | 9:978768| 19.021232 
9.85972111[9.979021| 10,c20979 
a9-359601119.979274 | 10.020726 
9.559480] | 9.979527 | 10,020473 
9.859360 9-979750| 10.020220 
9.359239 ]| 9-950033 | 10.9199657 
g.559015 9.980235| 10.019714 
9.558998 || 9.980535 | 10.019461 
9.t 585877 || 9.980791 | 10.019209 
9.353756 [| 9.951044 | toworsggs 
9.558635|| 9-981297| 10.018503 
| 9.858514 || 9-9S1550| 10,018450 
' 9.558193 || 9-981803 | 109018197 
9.558272] 9-952c56] 10.017944 
9.558150} 9-982309| 10,017691 
9.858029 || 9.982562 | 10.017438 
9.857908} | 9.982814 | 10.019185 
9.557786 1|9 983067 | 10.016933 
9.857665 || 9.983320 | 10,016680 
9.657543 9.983573 I0.016427 
9.857421] |9.983326; r0.016174 
9.8572c0! | y.954079 |] 10.016921 
9.857178 || 9.984331 | 10.015668 
(9.357056 19-984584| 10.015416 
| 9.856954 | 9-984837 | 10015163 

Sine \!Co- Tang \| Tangent, 

Degree a6, is 


Zo - vwealacu weld 


'Y, 


PO A —— 


CTR TI _——_——_—_— 


——— —O—_— 4 


«th. Mo. Mt. 


Degree 44+ 


I4 
is 
16 
I7 | 


” 


Jer 
[32 


24 
125 
| 26 
127 


-| a$ 


| | 29 
 [) 


7. 9.542685 
$. 9.842815 
9 9-842945 
10 9- 343076 
i 9-843206 | 9.855588 
12. 9-843336 | 9.855465 
13 | 9-543465 | 9-555 342 


Fine 


| 


, Co-fine 
9-856934 


9. 856812 |, 
9.856690 
9.856568 

9.855445 


| 9.856201 


9.85607% 
9.855956 | 
9.855333 
9.855710 


G.5435$ggs | 
9.843725 ; 


9.843555 | 
9.843984 | 


| 9.944243 
9.544372 
9.944302 
9.544631 
9.544760 


9.855219 


9.855096 


9.854973 
9.854550 


k3 J 9.844114 3 $54727 


9:85 4603 
| 9. 9.854450 


| 9:854356 


9e554233 
9.354109 


9.344589, 9-*53986 


9.845018 


9.345147 
9.345376 
9.845404 
9.845533 
9.545662 


— — —— 
| Co- e | 


9.853362 


9.985090 
9-985343 


9.985596 
9.985845 


9.986354 
9.986607 
9.986859 
' 9-957112 


9.997618 
9-987871 
9s 988123 
9.998376 
9.988629 
9.98888 2 
9.98913 4 
9.989387 
| 9.98 964- 
9.959893 


| Tangent 
9.934527 


9.986101 


9.937 365 


9-990145 
9.9903 
9.990651 
9.990903 
9.991156 


9.853738 
9.853614 
9.353490 
9.853366 
9.353242 


Sine 


9.991409 
9.991662 
9.99ISIT4 
9.992167 
9.992420 


| Co-7ang 


Co-Tang. 
19.015 62 


0.014910 
9.014657 
10,014 404 
TO,OF4IST 
10,013599 


[0,013645 
I0.,.013393 
10.013140 
Io,012858 
[0.012635 


ro.o12382 
0.012129 
I0,011877 
I0,011624 


[0.011371 | 


IO.OTITITIS 
IO0,010y66 
[0,010613 
I109,010360 
0.010107 


|| — —  —_ 


10.909355 


38 | 10.00g602 


12.909349 
10.009096 
t0,0c8844 
10,008591 
K0.008 339 
ones 
10.007833 
10.0075S0 


Tangent. 


Degree 45. 


—_ - 


% Þ > [a wr A yon 


. © WV <4. * 


vwz> fu w war 


\J3 133 13 
md Þ» 


> ſw 


Y _ 


ile Degree 44. | 
1 Sine Co-ſfine , —— = . 
9.84 5662 | 9.853242 | [9.992420 | T0.407580.4 30 
=y 9.345790 | 9.553118 9.992672 | 10.007323 | 2 
| 3: [9.845919 | 9:352994 9.992925 | 0.007075 | 2 
| ; {9.846047 | 9-552569 9.993178 | 10.006822 | 27 

14 | 9.846175 | 9.352745 || 9993430 | 19.006569 | 26 

| 35 ; 9-BaSv0q | 9:352080 || 9.993093 | 2ochontn and 

WF. 3846432 | 9.352496 9.993936 | 10.00606,4 | 24 

| 37 9-845560 | 9.35237t || 9.994159 | 10.00581r | 23 
\ 2 | 9.846685 9.352246 || 9.994442 , 19.005559 | 22 

- 9:$46816, 9-352122 | | 9.994634 | 10.005 306| 21 
| 42 | 9.846944 | 9-851997 | | 9.954547 | 10.095053 | 30 
\ 41 \9+847071 9.351872 | | 9.99519g | 19.004801 | 1g 

: 9.847199 , 9+351747 | | 94995452 , 19-004548 | 16 
9.847327 | 9-851622 | | 9:935705 | 19004295 
G+847454 | 9+ $1497 | | 9:9959g57 | 19.004043 
3-847582 | 9-851372 | | 9.996210 | 10.003 790 

s  9-847705 | 9.851246 | [9.996463 | 19.993537 , 

7 9.547836 | $-35112T | [9.995715 | 10,.003285 
9.847964 9.350996 9.996968 ' 10,003032 | 
3.348091 | 9850870 | [9.997220 | 19.002779 | xx 
9.848318 | 9-550745 { [9+937473 | 12:002527 | 10 

-; 9 848345 |9-85ct19 | | 9.997726 | 10.002274 | 5 

| 52 9.843473 9.550493 | 9.997979 | 10.00202T| g 

; 4.94*599 | 9-550367 | | 9.998231 | 10.00176g] 7 
3.848726 | 9-350242 || 9.998484 | I0.001516| 6 
1.848852 9-850116 9.998737 | 10.00I263 p 
2848979 9.849999 9.998989 | 10,0v101r| 4 
, 9.84510 9.84954, 9.959242 | [0.000758] 23 
3.$19232 9.349737 | 9.999495 | I0.000505| 2 
9-849359 | 9:849611 |} 9.999747 | 10.000253 | 1 
9.849485 9:349485 | 0.00000 | 10,.000800 | o5 

ne Co-ſine Sine | |Co-Tang | Tangent, ] M 
Degree 45. © 


-4 


4 moft uſeful Table, whereby the true 


tine of the Night may be knows to a 


minute, without knowin 


the Meri. 


dian, Height, or Diftance of the 


© — 


Scars names that 


never (et, and will 
be under che Pole 
Scar. 


r Caſhopeias hip - 
2 - - her knee - - 
3 In Perſeus fide - 
4 Grear Bears lip 
s In ms left knee 


6 Lower leader - 
7 Upper ”th* wa'n 
8 — 2; Shad in () 
9g The upper = - 
| 10 Rump or Alot 


{ir Laſt but ore tay] 
{ 12 Laſt of the tayl 
13 Laſt run of Dr. 


189 14 Upper guard LB. 
© Is Lower of lir. B. 


iT 16 Br. x Drag. hea. 
17 Upp. turn of D. 


4 18 Cepheus left ho. 


| 


19 In his Girdle - 


21 Caihopeas chair 
22 In her breaſt - - 


| 


'righe aſe, ; d. in. r, Azimuth (= ( 
| in time | ber. the} uoder S|z 
under the | pole | Pole |&|E. 
Pole I, pole. * i = 
II PR 
12.38.01 | 00.07| 00.01.00 E) 3 
| 13.08.33 | ©3-25| 09.30.30] E| 3 
15-15-39 | 14.40| 02.21.30] E| 2 
20,113.11 | ©9.19| 01.43.20 E} 4 
21.16.04 | 11.59 or.51.30| E| 3 
22.53.21 11,08|01.33.40 E\ 2 
22.55.42 | 12.07|01,29.30 E| 2 
23.42.52 | 06.26, 00.57.00] E| 2 
025,01.33 | ©2,05 [00.35.20| E| 2 
c0.39.18; 00.18|00.02.30|W} 2 
©1,07.299; ©3.40, 00:25.00|W| 2 
01.29.05 0300100 F908 W| 2 
o1.48.12| 10.52; CI.Iq,4oſW| 2 
02.24-32 | 26,06|02.01.50jW| 2 
02.58.42) 26.338'02.22.12/\W| 23 
05.25.26 | 43-17 ©3+42:44|W| 2 
06,359,111 | 34-54 ©03-ST.20]|W| 3 
08.43.06] 27.20 ©3-10,20}W| 2 
O3,55,.04] 24-43 03+04.40;,W| 3 
I1.19.C2| T7.30 CT-21.40]W} 3 
11.41.37 | 10.21 00.48.20|W| 3 
12.20.56 | O1.32 COLF,20 uf 3 
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A Table of the S 
in 


KMS 


Right Aſcenfion 
E. 


T< 


SE — 


> w was 


—_— . — 


» 
- { ; . 
4 ww Go <J T\ 3 ww 


ff = m=7x 
Abo » wi 

| © 

{on weloo0vclooo @oreCes 


= 
mow wes low we 


proany 


Pn 


3-40 

7.20 
11,10 
14:40 
18.20 
22,00 
25.41 
29.22 
33.03 
| 35.44 
| 40.25 
: 44 07 
| 47.49 
$1.31 
$5.13 
58.96 

2.39 
6,22 
10.06 
13.50 
17,34 
21.19 
25.04 
28.50 
32.35 
36.23 
40.10 
43.58 
47-47 
51.36 


— 


222 
220 
320 
220 
220 


220 
221 
22T 
221 
221 


222 
222 
222 
222 
223 


223 
223 
224 
224 
224 


T2 


— —— 


Com: | 


parts 
in 


$$.25 
$9.15 
3.06 
6.57 
10.49 


| I 4-42 
88 3s 
22.29 
26.23 
30-18 


34-14 
$8.11 
42.08 
46.06 
$0.05 
$4.04 
58.05 
2,06 
6.07 
Io.10 


I4.13 
18.17 
AZ.21 
26.26 
30.32 


34.39 
38.47 
42.55 


47.04} 249 
$I.I3} 249+ 


A Table of the Suns Right Aſcenſion 


in Time. 

— Ji i | Com. | | i _ ain 

H {| H 'parts | d'ff, % p* " 
| I 1 "I | | Se 
wer | |} ow | — *Z'-o| 2 | 262 
t| 3 [15 |55.24| 251 6 in| $4 262 
2 3; 'S <9 35 252 6 'I8 113.95 262 
2.1 4 [16 | 3.46 250 550 r7.27 261 
4 4 16 7.53 -53 21.48 | 26r 
51 4175 [12.11] 253] | 6 118 121.48 . 
» þ hn. $f by py 6 (IS [26.09] 26r 
6 | 4 16 _ "54 | 6 [13 | 30.30]26r 
a j- 4 456: | 327 25S |13 [3451 | 269 

6 | 24.53] 25 6 | 3 
6/4]! 29.09 has 6 |18 39-I1 | 260 
9} 4 936 | 29. > 6 |15 {43 31 | 260 
es: | 6 |18 [47.51 | 26% 
pL 4 by pry » | © (18 [52.11 269 
2 | 4 4 6 [18 [56-31 | 25 
ABS ER MHHSIE: 
I4 | 4 

I5 4 16 [54.51 259 7 2 | 
_ Ld 7 ; 1 9,2 3 
16] 4 156 _ "21 259 4 m4 13.45 257 
7] 5117] 3 g | 265 7 |19 [15.02) 4 
iS{ 5 [17 OS 260 7 jigs [3219 
13] 5 [17 16.28 | 260 7.[19}2635|2 
20 | 5 [17 60] ||: rr bg 
27 | > | 5 [20.48 719] 255 

4B & bc 25.09 | #60 7 [19 | 35.96] 
22] $ [37 29.20 | 261 2 [19 | 39.21 | 55 

3.1 | 267 7 [19 1 43.35 
2 I2 133.511” 253 
4 3 J 35.12 61 7 9 47-48 'L; 
=|510jen[* | 15 olna(” 
26 S [17 14 3 262 7 IG S60.I2} 252 
2 $ [37 [46.55 'O.2 232 
: 02 þ $1.27 1262 | | 8 120 foozgf 25 
-j &&- " 55.38 | 262 8 [20] 4.36} 257 
_ - i8 | 0.001 262 | 8 [20] 8.45] 250 


_— —  — — —  — 


PO ee ce en 


—_ — — 


A Table of the Suns Right Aſcenſion 


in Time. 

FL X , Com. m., x | Com. 
| T_ diff. parts | diff, 
| H £f in Bir H H 11 me. | 
i | 8 [20 | 12.55 249 lo [22 [12.13] 228 
2 | 8]20 | 17:04 245] |ro|22 | 16.01| 228 

8 [295 21.12 248 lo | 22 | 19.49| 227 
4 | 8 | 20 | 25,20 247 lo [22 | 23.36|227 
5 | B]20 | 29.27 246 to | 22 | 27.23 226 | 
| 8 120 |33-33' 245] |ro [2 | 31.09] ,,6 
7 | 8120 137.38 244] j1o]22 |34-S5| 228 
3 | 8 1]20 | qr.42 244 to} 22 | 35.40 225 
9 | 8129 |45.46| 24,4] ro [22 [42-25 225 | 
Ic F 20 |149:59| 243 ro | 22 | 46.10 _ 
it| 8120 |53.53|,,.| [ro {22 [49-5 
12 | 6 120 [57.55 _ ro | 22 53 3 "7 
I 3 9 21 T-I$ 240 to 122 | F7-21 ny 
151 9] [2:54] 235 b< 23 —_ wo 
6 | 9 ** [13.53 rr | 23 '29 
T7 9 IT [17.51 238 rr [23 | 72-IT e232 | 
'$} g 21 [27.43] 7371] | rx [23 |15.1z[722 
i9 | g*1 [354512221 [er j23 [19.34[ 227 ' 
29 9 dla 29.41 a+ 11 [23 [| 23.15 77 
iT | 9g J*1 133:36 IT 23 26.56) | 
22 | g [28 | 37.30] 234] | rx [23 [30.37 [221 ; 
3 | "9 [I [41:24/ 234 12 23 | 34.18} 221 | 
24 | 9 ]*1 $146 -33 Ir j33 | 37.59] 221 
25 i 9 ak 49-rd; oo | ir [23 [41-39 220 
26 | 9 21 | $3.02 3 A 23 45 rg 230 
47 | g|2T [56.53|231 it }23 [45.59] 220 
:3 ro 122+ 0.44} 231 r1f27 [52-39] 220 
23 16 |22 | 4.341230 rifz3 {$6.20} 221 
:2 ro]22 1"8.241]235! *© TY 24 tn 00] 320 


4 Table of the Longitudes, Latitudes, Right Aſcenſion, Decliuationof 100 of the moſt 
Notable Stars for Anno 1680, 


with the Difference for every Ten Years. 


_— 


| 2 
ppr—_— Pr ww = 4a *N 


3. 12 


3 


5 
4 
4 
4 
3 
x Capella - » - - - - 
2 
I 
-Y 


Names of the Stars. 


[n the head of Andr. 
In her Girdle - - - 
In her Souther foot 
[n Aquar. Fomahont 
In his 'right ſhoulder 


3 In his Ieit ſhoulder - 


In his I-ft had - - 
Bright in Aqui.vul, 
1, Horn Y' - - » 
2, Horn or Y* «- « - 


Bright x in Aries - 


In his right ſhoulder 
Bootes, Arcturus - - 
in his left ſhoulder 


Cancer, Przſepe - - 
Sanc. the Nor. Aſcll. 
The Southern Afell, 
The G. dog > Sirius 
The L. do. x Precion 


Capric. the fore horn 
the lower horn 
former in the ray| 
larer in the tayl 

Cul. br. x 7(I chair 


—_ SET. —_ 


Longitude | Latitude | 


SS 0-3-1 
Y 09.52.09] 25.42.10N 


% 18.56 33;03.42.15N' 
2» 11.56 33,045915N 
Vy 27-15.23 19.20.40 N 
Y' 28.4:.33 07.08 00 N 
Y 29.22 33 | -8.28.30N 


[Il 25.28.28]21.:5-40 N 
= 19.47.23] 31.00.40 N 
= 14-13-33} 49 51,40 N 
C}, 02.51.29] 01.14.30N, 
$103 7.491 03.08.30 NN, 
; £}, 04-12.59 00.03.30 N| 
BD 09.47.53] 39-12.05 5 
D 21-23-23] 15.57.f0_S, 


Vy 29 27.32 07.,93-11 N 
Vy 29.40.33, 04-42-10 N 
aw 17.23.33 02.24.50 8 
-» I9.09 33 02.27.50 $ 
tS 00.33.53 51 17.50 N| 


m_—_—  --__  -- 


| © 03 22.33 46.36 50 N\ 
& og 2.33 48.47 .50N 
| © 13.26.03 4623-50 N; 


| on 19 33' 71.05.30 N| 


7 © 09-52 23 12.36.50 S! 


|) I7.31 21 20.17.20 S 
| X 26-29 53 09 $3.10 $ 
'( 28.02 53 30 43 40 


Nor. Cr.the bright * ! I! 07 45.26 94 25.60 N' 


( 


B—_ 


, WR TI 


— 


_ A, + SS 24a EzAIET 4... Ao oc och Pon, Groot Sa 
— 'C— = OD ——_— 5 _ 


y WE Wo Woy WY iy cy as 


— 


W— 


- aſcind r.aſ.in rr) 


h i 'P 


' 23.51.55 


o $1.39 
I.44 16 
22.39.36 
21.49 =>4 


21.14.39 
290.30,03 
9.35. 9 
I 36. 2 
1.35.55 


1.49.16 
4-52-36 
5.35.24 
I4. 1.15 
14.19 21 
8.21.54 
8-24 32 
$.26.26 
6.30.55 
7.22.34 


20. 0.39 
2C. 3.20 
21.22.37 
21.29.46 
23.51.58 
0.22.35 
0.37.54 
IOS. 5 
21.24. 8 
2.45.32 


I.35-16 
0. 3J.I4 
0.27.59 
I$.21 44 


- > O—O— --— 


Declinati, di.r.a, 


— — 


OO ——_ —— 
bs 8-08 


40-46. ON 
31.14.10 S 


1.49.32 S 


45+ 38.00N| 
44.59-40N| 
20.53.56N, 
39.10.36 N 


20,46.52 N 


22,.35.00N 
I9.19,00 N 
16.17.18 S 
6. 1.36N' 


13.25.18 $ 
1541.26 $, 035 
17-59-33 5, 
17.27.46 S| 


$7.25-28 N 4S8N 


$4. 48.28 N 28 N) 


59. 0.48N 


$8-33.46 N; 
69.11.56 N, 
_248.50N 


T1.51 02 S 
[0.31.50 S; 
19.42.22 S; 


27.49.32 N | 


| 
27.20.33N:; 


didio y. 


kn 4 0 
0.31 103-24 A 
0.33 [03-13 A 
0.35 103.00 A 
0.34 4103.00 S 
0.22 (0254 $S 
0.32 1Jo1-36 $S 
0.39 JOl-S3 S 
0.14 Jor.IS$ A 
0.33 $03-07 A 
0.33 102-51 A 
0.24 OJZeD0 A 
0.33 [o1.00 A 
0.47 $200.25 A 
0.28 102.57 $ 
0.258 02.41 S 
035 [01:54 S 
0.36 [0200 S$ | 
0.35 101.00 S 
0.27 1 00.24 A 
0.32 Jor.12 $ 
0.24 01.36 S 

oI42 S 
0.54 02.36 S 
0.34 [92.42 S 
0.30 103-24 A 
0.23 103-24 A 
O34 [93:24 A 
0.38 [02.18 A 
0.39 02.36 A 

'0.20 102.30 A 
O 3.3 03.05 Z 
0.3r {03439 S 
0.23 [03.24 S | 
I::6 02:06 $5 


| 


of 


z0nof 100 of the wn 
Very Ten Nears, 


» Declinat 
w:t/) the Differmnce for e 


701 


, Right Alcen;| 


1680, 


—_ 


Latitude; 


PY 
"92 


& 


ars for Anno 


Ag iFullt 


©, Names of the Stars. L 
———— Ae ———_ 


in her brct . '.. | < 


In her tayle = . .| x 
In her upper wing «| x 
's her wer . 2? I 


Bright * in Draco 1 
Gemir.i's head of C1,| 
Ger, head of Pollix} 4; 
In the brip%r foot -| &: 
Hereules his Head - 7 


in his r!pht ſhoulder! Ti 
lo his 1. Noulder 
\Yi 


Ti HyCra's Heart .. @. 
II Lyons Hoare . . $1 
Ti Lyons Tayle - 


2/ Ly. br. in his = 
C 


vs, n 


2] Ly. br. + in his loins 
5] Ly. it tOP 0s neck 
Ly. below in his neck! £ 


MAJ \33 bs 


n the back oh hare 


Northern Ballance - 
2; Southern Fallance - m 
Bright flar i'th? harp 
3] 'th' head of Ophi 
3} Tn his lef; hand .. - 


A Table of 1hz 7.9 
Not able S? 


E—— 


2} Orionrs right houlde:) 
_ — oo —— 
I In bi left ſhoulder - 1 


2 In his righe knee . 
3; In his left knee - } 
3f In his tight ſauder 
4, Ori. *ch' t pof his þ/ oO 


Tf Orig0ns Foot Rigel -} 7 


21 Put of his ele - + 
| Yer. ' J 
SCECOnd of his belt on 


— 


In the Swans bill .. . vp 


RE 


n I4.55.23 
ll 27.5443 [17.18.20 N 


| 
er 


24 ? | '75 
gd 24 19.41 I6.06.15 


mgitude Latitude | 
Ht 1 mt 
26.48.37 49.03.00 N 
20-25.27] 57.10.25 N 
00.53.18 59-$7.20N, 
TI.$7.53]1 64.25 $0 N; 
23-14 22] 49 27 0ON, 


a ne 4 
Yves 75.c2.10 of | 


IS.44-53 10.02.50 N 
15-47-59 |06 38.30N{ 
04-34 $3[06.48 00 S 
II.q07.13 37-22.15N; 


— 
42.47 15 N 
47-46.I5 N; 
22.23.50 $ 
CO 26 20 N 
I2 I6.2c N 
— 


03.45.40 N 
T4.18.20 N 
I1.48 40 N 
04.50.40 N 
43-55.50 $ 
08.33.30 N 
Ic.39.33 09.25.10 N 
TI0.49.35 | 6L.47.90 N 
I8:00.13 25 56.15 N 


C——_— 
26.37.43 
I0.20.13 
22 49.42 
25.21 3b 
17 09.53 
25.01.25 
06.50.38 
23.59.53 
2£3-23.23 
IS.I2.15 
hm nn 


Om — 
— 


| eee  — ” 
13 34-12 | 07 17.20 X 
©£4-49.73: 11.29.20 N 
20 $513 28.06020N 
1917.53 13.25.30 $ 


— L—— 
IE-2953 16 $2.30 $ 
I2 19.03 31 10.10 $ 
T7-$2.33 23 36.40 S 
IS 56.48 24-34 Jo + 


LY _ 


—_— 


le. 


—_——_—. 


Oo 


_ 


ind r.a[uinti 


| — 
i ( 


h BE. 
736 19.07.50 
tO %JO.IT.O] 
7.06 20.30.28 
1.26 19.35.26 
7,10 20.33.09 
320 17-49-13 
23.58 07.14.00 
3.13 O72541 
5.55, 05.19 04 
(52 1T77.00.07 
5.35 | 15.16.26 
26.19; T7 ON-45 
7.22] ©9 IL.49 
47.45 O9.FL.KI 
9.46! I1.32.356 
TIT 10.C2.07 
'45s! 19-57 00 
r15} 09.58.45 
2,16} 09.50.01 
3s 39* 05-14.34 
£9,021 14.59.56 
21-44} 14-33-27 
29.32 | 18.25.58 
1.26] 17.20.06 
tor' I5.55.04 
5 46| 16-51-43 
SOL} 16.19.40 
4021 17.27.36 
£4.45 | 0$.17-39 
640! 05.37 47 
090.52 | C5.05.63 
+7 44 | 94 $9-II 
$4 24, OF-15-37 
37-27| Og 19 $9 


— — — © ———_pjC— - 


didio ye 
YT REIT 
27-20.23N| 0.24 [or 06 A 
3916 33N| 0.21 Jotgs A 
44-10.46 N! 0.20 102.03 A 
44-23-33N| 0.29 [ol24. A 
32-47-12N o24 [0206 AF 
CE DI ed EED— =O — _ ——_— 
$1.29.26N, ©.14 |]oo-12 $ 
32-32.33N; 0.41 |o1r.06 $ 
23.4525N| 0.38 Jotr-123 $ 
r6.37 56N\ 0.35 Joo.t2 $ 
1443.44N; 027 [oors $ 
22.15.49N| 0.25 ]ot.oo $5 
25.17.24 N| 0.21 [20443 $ 
07.16.30 $8, 0.30 19239 A 
(3-30.58N{ 033 [92.5t $ 
16 20.52 N| 0.31 103.24 $ 
21 25.48 N| 0.34 [92:54 S 
22,14.32 N; 035 103-24 $ 
24.59.42 N' 0.35 102.54 $ 
18.19.09 N o©25 [02.48 S 
21.00.13 $| ©.26 [00.42 S 
09,29-5$3 S, 0.32 [0c.24 A | 
14.39.54 S 033 [99-42 A 
3$.3t.-28N| 0.20 [00:24 A 
12.51.4656N| 028 [oo.42 S 
02.19.16 $| 0.33 jo1.45 A 
IS.14-39 S| 0.39 jo1I,30 A 
9.59 39 3| 033 {fol.co 4 
04-43 46 N| Qzg3 | 99:30 S 
09 42.14 N| '©6.33 [99.42 A 
07.17.32 N) .0.33 fooay A 
06-01 26 N O 31 | 00.43 A 
08.35.36 S$! 0.39 Joa.g7 S 
00.34.14 S| c.yr 109.42 S 
1.3xt ,09.36 $S 


oI,26,53 N 


Declinati, di.r.4, 


— 


JT 


f 100 of the mo 


i10N 0 


h the Difference for every Ten Nears, 


. 
UW 
= 
2 
V 
Q 
$3 
D 
OY 
Y 
*%s 
»D 
.o0 
[= 4 
my 
2 
>» 
*” 
O 
wy 
Y 
- 
= 
y 
© 
(= 
_ 
— 
” 
'S 
WV 
_ 
MN, 
k. 


No: able Stars fer Anno 1680, wit 


x 


a— 


2 
T 
2 


3] 


2 
3 
3 
I 


3 


— — 


OO OI——— 


8 
2 
3 
2 
2 
2 
2 
3 
4 
3 
4 
I 
2 
3 
3 


— 6 bo hes 4 2 


Names of the, Stars 


——— —_ 


The 3d in Orions bet 
Pegaſus in his mouth 
In his thigh, ſicat +» 
Bright in the wing 
Br. * Uh" lower w. 
Pericus in his fade - 
Caput Meduſz —— 
Southern ſaſh occiput 
Bright * betwixt % 
Sgiattar. in his head 
Scorpion's heart 
In hs torchead north 
In his forche, middle 


In his forehead Sourh 
Serpents neck br. 


| Bulls eye South 


Bulls Northern eye - 
The loweſt of Hades 


' His Northern horn - 
| His Sou::n horn - 
Brighteſt of the 5 
Virgin Spike 
Br. in her Girdlc 


M 23.03.13 


Longitude | Latirude 
—  -— ___—_ _ 


0 © 
Il 25.06.03 25.2 


 _—_ Co 
= * I 


X 27.28,19 32.06,2: 


» 
% 


X 2457.13 31.03.: N 
X 19,02.43|{19-24.5 ; N 


04.42.13, 21.37.10 
SO 27.17.01|39.05.50 \ 
oO 21.49,03/22.22.40 N 
'O7.17.0c 
09.04.00 5 
—— 


X& 16.56.05 
Y 14.53.05 
VF 09.95.22 
T cs.18.32 
ut 23.40.03 


OI.45.15 
04.26. 2" 


VindimiatrixX - 
Great .Bzers ſhoulder 
Naxt under it w—_ 
Br. x hinder thigh 
Bright x on his back 
In his Ramp Aliot - 
Midd!e ma the Tay] - 
Lait i. the Tay] aww 
ſhe Pole Star _ 
Litrl- Bears ſhoulder 


| 


| 21, 05-28.12 


I 28.28.52: 
A17.33.53] 
[I 05.18.36 
I] 03.59.c<15 
[I 01.17.08: 
[I 18.05.53 
[1 20.15.531]02.12.: 
TS 25.37.42193+$9. 
Pe 19.72.53 D159» 
== 07.01.53[28.40. 
= ©5.28.23 
£ 10.41.22 
$1, 14-51.03 
dS] 2$4$7+33 


3 
3 


-- 


(9.40. 1 


$1 2533-03 [SI+37-10 
IP 04.19.33 [54-17-45 


uy IT.04.59 $0,201.10 N 
WP 22.20.13 154-2419 * 
i 24-c9.53 [PS$-$9-55 


>T.06. 3% 


OO © 


I6.,I5.- 


4505.50 
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£ 


Sa Hf 


id S 


V 


# 
24 _n_—_}——— TO CU _ a” Oo — 


\ 


: 


____u—_— 


Sheds ants... ht < Sa" yy 


he ant... th. Alto ae axed 


"_—_ 


a.ind.\ r.aſiint. 
Þ TT 
©$1,03.12 | 09.24.13 
222.12,00| 21,235.45 
(2,06,12 ) 22,453.25 
(4?.13,03 22.48.52 
52.12.12 23.56.49 


©4540 4.42 03.00,19 
94-4 od pang 4p 4- 


5.08.40 | 23 


«00.35 


026.22, +35 | 01.45, $439 


h.47« $37 | 18. 39.10 
2.29.94 | I6, 09 FC 


' 


by $6.52 10.43.47; 63.28 26N 
1-32.55 | 10.42.11 |58 05 25N 


|| 


540.51 


_— 


16.06. 


4.08 


Declarati 


22.09.20 S 
08.27.02 N 
26.22.09 N 
13 29,29 N 
1312598 N 


43.34.42 N 
29 41.30N 
01.33 25N 
O01 T3.09 N | 


21.24.24 $ 


I5.45. 43 | 

19-35 | 15.43.06 | 21 37:49 S S 
243-48.32 | 15, 39.54 | 25-05-42 $ 
37 ©.90, 00 | 15.28.36 | 07.20.24 N 
*4.24+16 , 04.17.37 (15.59.10 N 

.26.48 | 04.09.37| 15.33 52 N 
02 +32.35 | 04.91.39 14.49.02 N 
, 31.54 54 | 05.06.07 28.20.33 N 
059.3718 [O$.18,29 | 20 $7.22 N 
| © 52.09-49 | 03+29.39 | 23-23-36 N 
| 197,06.57 | 13.08.28 | 09.27.00 $ 
J- $4 45 I2.39- 2-39 | (05-0942 N 
''1 191, 36, 56| 12.46, 27 (12.41. 34 N 


IT,36.27 


77-12-2e | 39.28 


12.39.36 
I3,.10.5909 
I 3.3446 
00.36 57 
I 4.59.40 


25-36 42 $ 


's) (} i 


18.49 48 $ 


$5.39.c6N 
58.47.06 N 


$7 43 2} 
$6.37.16 N 
50.57.03 N 
87 36.03 N 


75 33 00N| 


| 
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A Tabk of Accounts, 
[1 1 farthing z farthings | 3 farthing: 
6. .4. 9; | i. . $9. | fi. 8. 9. 
———_— | —— w_ ' 
I I 2 2 
2 2 1.0 1.2 
3 3 1.2 2.1 | 
4 1.0 2.0 3.0 
5 r.1 2.2 3-3 | 
6 I,.2 3.0 &+> | | 
7 1.3 3.2 5.T | | 
8 2.0 4-9 6.0 
(1) 2.1 42 6.3 ; 
Io 2.2 5.0 7.2 | 
20 5.0 990 i. 3.9 
go 7.2 I. 3.0 1.10.2 | 
40 10.9 r. 3.0 2. 6.0 | 
50 I. 0:2 2.10 3. 1.2 ' 
60 I. 0.3 2. 6.0 3. 9.0 
70 k. 9.2 2.11.0 4. 4.2 | 
80 r. $.0 3. 49 5, O,c 
go I.10.2 3. 9.9 6. 7.3 
100 2.10 4+ 3.0 6. 3.0 
2c0 4. 2.0 8. 40 12. 6.0 
300 6. 39 12. 6.0 18. 9.9 | 
499 | 8. 40 16. 8.0 f. 5. 0v'} | 
400 Io. 5.0 r. 0-10.0 T.ITr. 30 
600 I2. 6.0 I. 5*0.0 1.17. $6 © 
700 I4- 70 I, 9. 2.0 2. 3. 9.0 | 
800 16. 8.0 I.13. 4.0 2-10, 0.9 
goo 13. 90 1.17. 6.0 2.16. 3.0 hk | 
1090 x. 0.10.0 2.1.80 9. 2. 60 9 
2000 2. 1. 80 4 3- 4.0 6. 5. 0.0 
5000 5. 4- 2.0 IO. 5. 40 15.12, £0 
10000 To. 8. 4.0 20,06 of 3r. 5. ©.9 ' 


— 
EN 


A Table of Accounts. | 
x L 
| 1 penny | 2 pence | 3 pence | 4 pence | 
li, ſh, d. li, ſh, d. li. . d, | li, ck, d.} 
I Fi 2 >| 4 
2 2 4 6 8 
3 3 6 9 I, oy 
4 4 ba f. 0 T. 4 
$ 5 To T. 3 1.8 
6 6 3x x. 6 2. 0 
w4 7 IT. 3 T, bo] 2, 4+] 
= = I. 4 2. © 2, 3} 
9 9 1. 6 8. 4 2. Ot 
Io 10 $83 $6 3 4| 
20 * »” 5. © 6.8 
30 2, 6 5. © *. 6 To. of 
40 3. 4 6. 8 I9.-0 I3. 4 
$0 4. 2 8.4 12. 6 16. 8f 
60, $, © IO, © Iy. 9 7. 0,9 
70 $.r0 rr. $ x7. 6 T. 3. 4 
8o 6. 8 13. 4] T.oo0| T.6,8| 
| yo 7. 6 15.of T.2.6 I.Io. © 
H— ———_—  _—— — }, 
Io0 8. 4 IG, 8 bo to I.13. 4 
200 x16. 8] I. 13. 4 2.10. © 3. 6. 8 
3Zo00] I. $. ©] 2, 10, © 3-15. © 5. ©. © 
goo] I. 13.41 3. 6.8 $.0.0 6.13. 4 
goo] 2. 1.9] 4 3.4 6.5.0 8.6.8 
606] 2, IO. of 5. 0. © 7.10. 0f 10. 0. 0 
700\ 2. 18, $. 16, 8] ov.15,0] 11:13. 4 
Booſ 3. 6. g 6. 13. 4 10. 0.0] 13. 6.8 
goof 3. I5. of 7. 10, ©' I1.5. of 15. 0.0 
1000] 4+ 3. 4| 8. 6. 8 12.,10.0| 16.13. 4 
2000] 8B. 6. $|16. 13. 4| 25. oof 33. 6.8 
$000 20, 16, $141, 13. 4 62.10.0} 63. 6. | 
ln000 I gle 13, 4183, 6.8: 125. 0.01 166.13. 4 


A Table of Accounts. 


BD gw ou 4a wa | | 


F pence | 6 pence 
hi, (h. d, li. 0. d.. 
5| 6 

10 I. © 

2 ww 
1.8 2. © 
2 3. 6] 

2. 6 3- © 
2.11 3- 6 
3.4 4- © 
3-9 4-6 

4+ 2 5. © 

8. 4 19. © 

I2. 6 IS. © 
16. 8 I. 0. © 

I, 0. © I. 5. © 
$0 I.Io., © 
I. 9. 2 I.IS. © 
I.13. 4| 2+ 0. © 
1.19. 6 2. $0 
2. 1. 8 2.10. © 
4+ 3+ 4 $5. 0. © 
6. 5. © FeIG. © 
8. 6. $] 10. ©. © 
Ic, 8. 4! 12.10, © 
12,10. 0! IF. ©. © 
14.11. 8| 17.10. © 
I6,13. 4| 20. 0. © 
18.15. 0©| 22.10. © 
25,16. 8] 25. ©. © 
4.12. 4] $3. 0. © 
IO4. 3: 4} 135+ 0. © 
205. 6. 8| 250. G. © 
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7 pence. 


li, h.. d. 


IDHEPPry 
— 
wang nuGÞepy wa 
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_ 
= 
& 0 


I7. 
I. 3+. 4 
I. 9. : 
I.I2,. © 
2, 0,19 
2. 6. 8 
2+1 2, 6G 


I ——_— 


2.19: 4 
41% 8g 
«IF. © 
It.13. 4 
I4.1i. $ 
I7.19s Oo 
209, &. 4 
23- 6. 8 
26. 5. © 
29+ 3+» 4 
55. 6. 8 


145-16. 8| 


291.13» 4 


—_——  — 


o |< a 
li. . <, | 
Q 4 
r. 4 
2. © 
2. 8& 
3. 4 | oj 
4. © 
oy | 
3. 4 
6. o| | 
6. 8 | 
; Wo | 
IT, ©. © | 
TH | 
T.13. 4! 
3, ©. © | 
PTE | 
2.12.4| | 
J, 0. ©! 
—-. | | 
6.72 « | 
IO, ©, ©! 
13.6.8! 
IG6o712. 4 | | 
20, 0. of 
23. 6. 51 
206.19, 4 by 
30, 0, © 
33. 6, 5 
66.13. 4 
166.13, 4 
339» 6, "Y 
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A Table of Accounts. 


9. pence 

li, ſh. d. 
I . 
2 r.5 
3 2.3 
+ 3.2 
5 3+3 
6 4+6 
7 F.3 
8 60 
9 6.9 


los eo wow w! 


© + «© 


loo vans 


©) 4 wOaS 0 


WOsz 


P__ 


7. 6 
I'5,0 
L925 
I.IO0O © 
1.17 6 
2. 5 © 
2.12 6 
3.0 © 
3.7 6 
3.15. © 
7 10. © 
IT. 5. © 
IS. 0. © 
18.15. © 
22.10. © 
26. 5. © 
30. ©, O 
33.15. © 
37.10. © 
75. ©. © 
187.10. © 
375 0. © 
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Forreien Weights and Mea- 
ſures, Carefully compared 


with the Engliſh. 


| 


VE. ms 2 by om my < wd 
| gg -S 185 T 
3 GIG SR] 5 
*” <4 > Cy = 
. © * - C 
& my? RY = 
=—_— % 64 : - 
13.44 MOM. 
AQ -» mw * -4 —_—- 
bt 23. NR . 
2 || F253 "> 
 — — ; , Cee 
| Lind n Fo t Iooo | Q.12.C I o0 
| 


| France, 


Pris, the Roya! FO" t mw | I 068 1.00.8 0.493 


Lyon Hl - ——— | 3.976 | 3-177 1.09 
Blyn El 2. 76 | 2.00.8 Ps | 
i 
The 17 Provinces. | 
AmſterJam Fc or | 4.042 | 0.11.3] 0.93 
i mrnd 2-269 { ined 
| Antwerp Fort 946 | 0.11.3 0.98 
El] 2-273 | 2 03.3 
Br | Foot + 


Dort Foot  ——————| 7.134 | 1.02.2 
Rynl:nd or * Foor| 1.033 | I.00.4 0,96 
El 


Loran Foot  — 953 | +11.4 0.98 
Mechalin Foot — gig] .1101 og? 
Midd'eburg Foot — | 


Germany. 


Strab 1 rg) Foot — 
B emen Foor 
Cologn Foot 
Frankfo d ad Menam [ 


E!! 
Huvb 0! RN, co TOY 
Leipſ, Eil 
L ubick. Bl 
No1emb by 
ell 


Bava 14 
VIENN LL oem nmr 
Spain and Port, 
Span ſh PeIn, cr "wy 


Paln of Caſtile. 
The. $;anih Vae cr 7 


Rod, (fur Pelts) $ 
Their Foot is 4 of 
the Vare 
Lisbon V are 
Gibralrer Vare 
Toicd)> Fo t 
Vare 
laly. 
Roman Foor, cn the P 


Monum of Coflutius 
Of St ili: s 
Rom. n Palm, i r build- 
i f,whcreof ten : =, 
the Caung ——— 


+-O.1T.6 


| I, 9.9 
| 1.10.8 
|" 2o-3el* 


| 0.11.4 


O.TI.0 
0:T.,4 


11.4 


1 9.8 
I.00;t 
2, 3.53” 


1.00.6 


Q409.0 


3-00,0 


I 3 
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EN Thouſ'| p 1, p., 


Arvver | 
parts. 100 p. | 
Bononia Foot—— I.204 | 1-204] 1.27 
Perch, whereof 506 


12,040 , 12.00.F 
to & Mile 


Florence Frace or Ill I.g913| T-TI.0] 1,23 


Naples Palm —— 561 | 0-09.6| 1,43 
Fra c 2,100 2+. I.2 
Canna —— 6.850 | 6.10.5 

Genua Palm = 830 | »©9.6 I,42 

Mant va Fo ——— I.56g | 1-06.58] 1.43 

Milan Ca'amws 6.544 | 606.5] 1.40 

Parma Cubit 1.866 110.4} 1.43 

Venice Fo t 1,162; 1.01.9] 1.53 

Other Places. 

Panrzick Fcor +944 O.1 T.3 r,ng 

E' 1.903 I,10,8 | 


Copenhagen Foot— 96 11.6{ 0, 
Prague (in tA ks "4 


1.026 1.00.3] 1,06 


- Foot 


Kiza Foot 1.33r| 1.09.9 
| Chlna Cubir I.o16] 1.09,2 
Tirm Foot 1.062 | 1,00.7 


Cairo Cubit —— I.S24} 1.09.9} 1.61 
Perſian Arath 3.197 | 3-02.J 
Tur:ih Fake, er 74 | 


2.200| 2.02.4 | 0.86 

ſtancin, the greater 
The Gr<e« toot 1,007 | 1.00.1 
The Univerſal meſure 3.267 | J. 3.2 | 
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A Penduluum of the jufl length whereof will 
aubrate Go times in a Minute. 
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not full. 


To Guage a Cask which is 


' A Table for Guaging of Wine Casks 


_— 


which are not full, 


'G, ts. 
; ts | G, ,\ parts | G4 pares = pares G, par 
—=|=]= 29 | 5913 52| 7073 
TS 2630 | 36| 4330 : 
O 000 T3 % 5976 775 
Tb OR es per 0 | 6040 53] 7529 
21,470 | 14] 2775 [2714402 I4 | 6094 | | 7909 
af; 602 2847 45 42 [615 ol ond 
| 1 720 | x5] 2918 | 28 4535 41 6223 | $072 
| 23.998 re] WI} [6285 55| 8154 
| 35 | r6] 3056. | 29} 4726 [42 6333 | ot, 
| "472 3123 4766 35 
| oy 826 6419 56] $319 
| 4]r138 [x7] 3189 | 30 ns [64s 1-1 
Bb-3k4R 6548 57] 8491 
' $1339 |r8] 3321 [371 4-44 44 6613 | 8580 
a 9307 4. 8] 8661 
h 3: | 6679 '5 
| 615602 | 19 2452 | 32, $057 145 - | 2765 
| [1596 +74 FE Land A be 59} $362 
7 + 20] 3582 | 33] 5174 '46 6877 59 $962 
BY 1764 3647 | $234 | PR $a 
s | 1846 ]21] 3712 | 34 5294 * | 08 pe. 
1928 | 23777 $354 g o82 [6x 0280 
| 9} 2pro | 22| 3342 | 35] 5415 [4 mn _ 
| $54 ep 36 - 49 722f 624- 9530 
| ro 2171 23 2960 + 2299 | 9708 
I ae. 370.63 | 10000 
1112328 | 24] 4087 | 37 rn 50 RR | 
ISO '$ 
= F 2219 38 $787 [51 7319 | 
2556 | | q270 | | 5850 4 
A——__ _ _ — I 4 
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wx | 
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Sf o ro | 20 | 3o | 4o | $0 D' 
- 
tl A Table of Meridional 
- 
5 Parts. 
a) TR. Fon 5 66 15 FR 
J I00 mrs | 123 I50 166 L- 16.5 
2 | 200 | 216} 233 250 | 257 | 283 | 16.5] 
3 | 300 | 317 | 333 | 350 | 367 | 383 | 1:7] 
4 | 400 | 417 | 433 | 450 | 467 | 45g | _J+Z| 
$ goo | $I7 | 534 $51 567 | 534 rr 
6 | 6or | 618 | 634 | 651 668 | 685 1.7] 
7 7ol 7rs | 735 7582 769 755 T.,7 
- o2 | big | 836 853 870 | $87 | I.7 
: 993 | 920 | 637] 95+ | 971 993, 1-7 
” I ©O | I022 [293 1050 1052 I©£99 | T.7 
11 | 1107 | i124 | 141 | 1153 | It5s | 1192 | 1.7 
12 | 1209 | 1226] 1243 |. 1260 | 1287 | 1794 \ 1.7 
13 | 1311 | 1328 | 1345 | 1367 |-138o | 1397 | 1.7 
14 | 1414 T1431 1448 1468 \ 1453 | 1500 T7 
15 1517 | 1534 | 1552 | 1569 | 1586 604 p45 
16 | 1621 | 1638 | 16565 | 1672 | I699 | 1908 17:5 
17 | 1725 | 1743 | 1760 | 1778 | 1795 | 1513 | 17.5] 
1s | 1830 1848 | 1565 | 18$3 | 1900 | 1918 | 17.5 
19 | 1935 | 1953 | 1971 Ig5s$ | 2006 | 2024 | 17-5 
20 | 2042 | 2059 | 2077 | 2098 | 2I13 131 | 17.5} 
21 , 2148 | 2166 | 2184 | 22c2 | 2220 | 2238 | 1.5 
27 | 2256 | 2274 | 22g3.| 2310 | 2328 , 2346 ; 3.3| 
al 23 | 2364 | 2332 | 2400 | 2415 | 2437 | 2455 | 1.8} 
iy 2473 2491 | 251C 25:8 | 2545 | 2<65 I.5} 
t{ 25 | 2583 | 2601 | 2620 | 2638 | 2557 | 2675 | 1.9 
| 26 | 2694 | 2712 | 2731 | 2750 | 2768 | 2787 I.3 
i 27 2506 | 2824 | 2843 | :862 | 25$0 | 2899 | r.7 
8 | 2918 | 2937 ' 2956 | 2975 2934 O13 F.9J 
\H 29 1 3032 25051 | 3070 | 308g | 3110S ! 31:8 T0 
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A Table of Meridional 


; Parts. 
| 29 | 3147 | 3106 | 3185 [3205 | 3224 , 3244 | I9 
| 2: | 3263 | 3282 | 3302 |3322 | 3341 | 3361 | 19þ 
3330 | 3490 | 2420 | 3439 | 3459 | 3469 | 20; 
| 53 | 3499 | 3519 | 3539 [3559 | 3579 | 3599 | 20 
?4 | 361g | 3639 | 3659 | 3679 | 37c0 | 37:0 | 20 
+5 | 3740 | 3760 | 3781 |38o1 | 3822 | 3942 | 20 
» | 3863 | 3884 | 3904 | 392s | 3946 | 3967 | 21 
” | 3987 | 4000 | 4029 | 4050 | 407T | 4092 | 21 
:3 | 4114 | 4135 | 4156 [4177 | 4198 | 42:0 | 21 
3 | 4247 | 4263*| 4234 [4306 | 4327 | 4349 | 22 
49 | 4371 | 4393 | 4414 |4436 | 4458 | 4480 | 22 
;1 | 4502 | 4524 | 4546 14569 | 4591 | 4613 | 22 
42 | 4626 | 4658 | 4681 [4703 | 4726 | 4745 | 22 
43 | 4771 | 4794 | 4817 | 4340 4363 | 4886 | 23 
4 | 4909 | 4932 | 495% 44979 | 4992-54926 | 23 
45 | 5050 | $073 | $997 $120 | $144 | $165 | 23 
46 | $192 | $216 | 5040 | 5265 | $259 | 5313 | 24þ. 
47 | $337 | $362 | $396 | $41: | $436 | 5461 | 25 
43 | 548s | $510 | 5535 {55609 | 5586 | 5611 | 25 
a9 | 5636 | 5662 | 5687 | 5713 | 5739 | $764 26 
52 | 5790 | 5816 | 5842 | 5868 | 5395 | 592r | 26þ 
51 | $949 |] $974 Goor | 6027 | Cogg | 6o8r a6] 
52 | G6eo8 | 6135 | 6162 | 6190 | 6217 | 6245 | 27Þ 
523 | 6272 | 6300 | 6328 | 6356 | 6394 | 6413 | 28þ 
4 | 6449 | $469 | 6497 | 6526 | 6555 | 6584 | 29} 
5 | 6613 | 6642 | 6671 | 6700 | 6739 | 6760 | 29 
;6 | 6790 | 6820 | 6850 | 6879 | 6910 | 6940 | 30 
57 | 6970 | 7002 | 7031 | 7060 | 7c91 | 7125 | 31 
{$8 | 7156 | 7188 | 7220 7252 | 7154 | 7316 | 32 
. $9 | 7344.1 7350 7413 7446 T1473 \ 7$12 33, 
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4 Table of Meridional 


Parts. 


7579 


7793] 


7994 
$211 
6437 
8671 
8913 
9165 
9429 
2724 | 
9993 
' 10294 
| ro6N2 
| 10945 | 
| 11303] 


| [16521 


I2586} 


ra51g! 
12985 | 


I2497 


140955 
| T4672 
I5367; 


29! I6143 


I70S6 


17940| 18135 
I9220! 19 9464 | 
2087c' 21197 | 
23193 | 23692 
27165 | 28210 


7512! 
7317 | 
$529 
$248 
5475 
8710 
8960 
9224 
9474 
9751 


Loogi 


7550 
7837 * 
8ro2 
9323 
$553 


8791 
9033 
9296 
9565 
9846 
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ToOrgH 


10346} 10399 | 1049O | 
T0665 10722 | 19777 | 


LOGS | ITo64 
1365, 11427 


IIT23 
I 1989 


tryer] Fibne T1881 
I2I56' 12227 | 12299 


I2595 


[6289 
I 7227 


I: 326 
IGTI9 
21545 
24238 


29485 


12749 


; 22310 1 
2 | 25517 
91197 [334653740 
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